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The third Volume of the Cretaceous fauna of Southern India, embracing 
the bivalved Mollusca, is now completed. This class affords just as perfect 
evidence of the amazing richness and extent of the Molluscan fauna of that 
period, as either of the preceding. No less than two hundred and forty-three 
species representing eighty-five genera will be found described in the following 


pages. 


Tn the present volume, even more fully than in the preceding, the reader 
will find himself indebted to Dr. Stoliczka for a full, elaborate and careful 
review of the whole class of Pelecypoda, in which the analogies of the recent and 
fossil representatives are ably discussed, as well as for very careful lists of all 
known cretaceous bivalves. None but those who have themselves attempted 
such a review can appreciate the amount of labour involved in this under- 
taking, but every student will gratefully acknowledge the value of such 


contributions to Science. 


The Bracuropopa will be the next class to be illustrated, and are now 
in hand. 


THOMAS OLDHAM. 


Geox. Surv. Orrice: Cancurra, 
July, 1871. 
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PREFACE. 


—_»—_—__. 


In introducing the third volume of the South Indian cretaceous fossils, con- 
taining a monograph of the Pelecypoda,* I have but few remarks to make. 

A general historical sketch, with some notes on the different classes of Mollusca, 
was given in the introduction to the Gastropoda (Vol. II of Cretaceous Fauna, 
Palzeontologia Indica). I have nothing important to add to those notes.+ 

The monograph of the Pelecypoda itself, strictly speaking, consists of three 
divisions: 1, a review of all the known (to me) recent and fossil genera; 2, an 
enumeration of all the cretaceous species; and 3, descriptions, accompanied with 
figures, of the species known to occur in the cretaceous deposits of the Trichinopoly 
and South Arcot Districts of Southern India. A few words on each of these 
' divisions will suffice in the way of explanation. 

1. It may perhaps be thought presumptuous on my part to undertake so 
important a work as to review all the known fossil and recent genera of Pelecypoda. 
No one will hesitate to admit that a work of this kind is most difficult, and I can: 
only say that I have discharged the duty as best I could with the materials at my 
disposal, both in respect of specimens and literature. 

The reasons why I undertook the work at all were several. When I entered 
upon the examination of the South Indian Cretaceous Pelecypoda, I found that 
nearly all the principal groups in this class of Mollusca were represented among 
them. The importance of a correct generic determination, and the necessity for a 
comparison of several of the species with others, known from different countries, 
were obvious; they were in fact rendered essential by the materials of our 
collection. But the difficulty then arose upon what basis the work should be 
executed. H. and A. Adams’ “Genera of recent Mollusca” appeared to me the 
only work which I could follow, as I have already had occasion to observe 
in my introduction to the Gastropoda. Chenu’s Manual, the only work which 


* Conchifera, Bivalvia, Lamellibranchiata, §c., of other authors, see further on p. 8 and seq. 

+ Observations on classification of Mollusca, such as those by Prof. Hincks published in the Canadian Journal 
of Industry, Science, and Arts for 1867, have very little influence upon the advance of the subject. Some others I will 
notice when occasion offers itself in working out the different classes. 
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treats the fossil in connection with the recent forms upon the same basis, is 
incomplete, and in many cases the relations of the fossil to recent types have 
beer entirely mistaken. So far, therefore, as the Indian species, and others 
required for comparison, were concerned, a necessity arose for a revision of the 
generic groups to which they belonged. The references to the Cretaceous 
Pelecypoda in general somewhat enlarged the scope of the undertaking, and it 
appeared to me then that with a little additional information, the work might 
prove a very useful compilation... I do not hesitate to say that I was also greatly 
encouraged in carrying out this review by the many favorable opinions which had 
reached me regarding similar reviews already given of some of the families of 
the Gastropoda. 

It must, however, be observed that this ‘ review of the genera’ does not pretend 
to be more than the word expresses. Even as far as completeness goes, the list 
must be judged only with reference to the materials at my disposal. I wish I had 
been able to call it a revision, but such would have required a great deal more 
time, a far superior anatomical and conchological knowledge, and essentially an 
examination of typical species. Wherever these were accessible to me, I have 
not omitted to make my characteristics as detailed as I believe to be requisite for 
purposes of determination. But in a large number of cases my only resources 
were the scattered notes published about the various genera, or the brief charac- 
teristics, which, when based upon imperfect fossil specimens, are necessarily them- 
selves imperfect, and, I am sorry to say, often only too much so, My object, 
therefore, has necessarily been limited principally to giving a review of the present 
state of our knowledge, leaving the completion of this to those who haye more 
opportunities of examining typical specimens, 

I hardly need to add that I will be greatly indebted for a notice of any 
corrections or omissions which may be pointed out to me, and will give them 
publicity with the least possible delay. 

The general classification into orders, and partially also that into families, &c., 
differs considerably from that recorded in any other work on Conchology. I have 
taken advantage of the examination of the animals of a great many species in 
yarious groups, and this in connection with the study of the fossil forms has 
suggested some alterations, which I have been anxious to introduce in the classi- 
fication. 

Byery one acquainted with this subject will be aware that it is most difficult 


to arrange the Pelecypoda into well defined natural groups. The characters of the 
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shells cannot always be brought into harmony with those of the animals. Thus, 
for instance, the shells of the Psrazipz show a great relation to the Mucrzrpx, 
while-the animals are most closely allied to the Yexrrvzpm, Again, the animal 
of a Lutraria is that of a Mya, while the shell in its hinge character is a slightly 
modified Mactra. The animal of Gzavcovouya also resembles that of the Mri1pez, 
while the shell is a somewhat modified Petricola. As far as it was possible atten- 
tion has been paid to the anatomical characters, but these were not allowed 
altogether to supersede those of the shells. 

In order to facilitate an insight into the systematical arrangement, as here 
carried out, I append (see p. xv et seq.) a list in which all the divisions down 
to the genera, and in most cases also to sub-genera, with the typical species of 
each, are entered. This will form in certain respects a supplement, as the names 
of typical species have not in all cases been referred to in the text. It will be seen 
from this list that I have classed all the known Pelecypoda into 10 orders, 46 
families, and 530 genera, the sub-genera not being specially numbered. How far 
this arrangement will find approval from Conchologists further researches must 
show. 

2. With reference to the second division of the work, previously alluded to, it 
will be, I think, convenient to the student to find the lists of cretaceous Pelecypoda, 
lately published, and partially still in progress, by Prof. Pictet in his Pal. Suisse, 
rendered more complete. I have supplied several omissions in that work, though 
I have but little doubt that there are many gaps yet to be filled up. My lists 
must be consulted together with those of Prof. Pictet, for I have not deemed it 
necessary to swell the record by a repetition of those references to the literature 
of the subject which are already accurately given in Pictet’s elaborate accounts, 
The species of only the last few families have been compiled independently of 
that work. Suggestions regarding the correct generic determination of the 
cretaceous species, so far as materials, or descriptions and illustrations, admitted, 
haye been embodied in the lists. 

3. The descriptions of the Indian cretaceous species haye been framed with 
those details believed to be necessary for their identification. Improved materials 
will naturally call for additions, but when these were too imperfect for purposes 
of identification, separate specific names have been omitted; a figure of the spe- 
cimen was, however, usually given, Some conchological and geological details 
are noticed in the summary on the general character of the Indian cretaceous 


Pelecypoda (see p. 508), 
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Before concluding these general remarks, I think it desirable to make some 
observations regarding the long vexed question of the priority of names, in order 
to justify the procedure which I have adopted in the subsequent records. 

Several years since the attention of naturalists was drawn* to the incorrect 
interpretation of the laws which should regulate the priority of names in Zoology 
and Botany. The innovation of accepting pre-Linnean names was a few years 
ago somewhat hastily accepted by a number of naturalists and partially carried 
out regardless of everything else; but it has equally hastily been abandoned by 
others. 

The British Association Committee devised a rule that the 10th edition of 
Linné’s Systema Nature, published in 1758, should be taken as the starting point, 
and that no names given prior to that date should be admitted as possessing right 
to priority. So far as specific names are concerned, at least in Zoology,+ this 
rule may safely be regarded as correct, but it is decidedly not so with regard to 
generic§ names. I cannot believe that the rule will ever be accepted by all 
naturalists in that general form ; it is certainly not a Linnean rule as it is supposed 
by many to be. The rules which should regulate priority of generic names had 
been established with very great detail by Linné himself in his Phil. Botanica, 
§§. 210—250, published in 1750. Some of these were afterwards neglected by 
Linné himself, and a few others, being impracticable, were superseded by other 
rules, but most of them have regulated science since their publication in 1750, 
and are in force up to the present day. I have but little doubt that we are 
perfectly entitled to go even further back than the year 1750; in fact, I believe, 
the respect due to the labours of former naturalists dictates this, and the more 
we become acquainted with the many old literary treasures, the greater will be 
the number of those who will pay respect to them. It appears to me that the 
date for the acceptance of generic names should be extended as far back as 1699, 
the time of writing of Luidius (Llwyd), who was immediately followed by James 
Petiver and Rumph (Amboin-Rariteitkamer) and others. This is a point which 


yet requires very close examination. In no case, however, are we entitled to set 


* I refer principally to Mr. Mérch’s papers in the Ann. and Mag. Nat. Hist., 1857, 3rd ser., vol. II, and in 
Malakozool. Bletter, 1868, vol. XV. 

+ 1849 would be the proper date for Botany. 

t The rule of binominal nomenclature is not subject to any alterations by the system which is now being often 
introduced in consequence of the use of sub-generic names, by which method, strictly speaking, a trinominal nomen- 
clature is produced, 

§ The vanity of authorship ought not to be extended to the higher divisions, as families and orders, &c.; they are 
much too liable to undergo changes by the progress in the examination of the elements of which they are composed. 
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aside the rules defined in Linné’s Phil. Botanica of 1750, and names published 
after that date, that is, between 1750 and 1758, should not on that account alone 
be disqualified to compete with the rules of priority, of which, as we know, there 
are a great many. No one will advocate the idea that mere names without descrip- 
tion or illustration should be accepted, unless they refer to a well known species 
quoted as the type of the genus; or that such compound names as ‘Catinus lactis’ 
or ‘Mitra hungarica’ ought to be introduced, but what reasonable objection can 
be entertained against names of Klein, such as ZEpidromus, Cithara, Lagena, 
Avicula, Vola, Radula, and many others? They are characterized, and one or 
two species of each are figured in a work specially devoted to Conchology; they 
are designated as ‘ genera’ and arranged in classes and sections by a man who may 
fairly be considered the greatest conchologist of his time. This work with a little 
alteration would in many respects have done honor to a conchologist of 20 years 
ago. Some of the generic groups first proposed in the remarkable ‘ Tentamen 
Methodi Ostracologice’ were re-introduced into our systems only very recently, 
when by a more comprehensive study of the shells and animals their correctness 
had become re-established. 

Klein as a naturalist, possessing detailed knowledge of natural history objects 
and the ability to classify them, was far superior to Linné, even in 1734, when 
he published his ‘ Naturalis dispositio Echinodermatum,’ while the Ist edition of 
Linné’s Systema Nature only appeared in 1735. Scarcely any naturalist at the 
present time would think of objecting to many of Klein’s genera of Echinoderms, 
why then should the conchologists do so to his genera of shells? Even in 1753, the 
time of Klein’s publication of his Tent. Meth. Ostrac., Linné hardly possessed a 
shadow of Klein’s conchological knowledge, as may be readily seen from the 
Museum Tessinianum, which was also published in 1753. Linné never desired that 
his names should supersede those of other naturalists working before him, as is clear 
from § 241 of his Fundament. Bot. Linné’s name stands far too high for any 
one to attempt to eclipse his labours in natural science, but Mérch justly remarks 
that when Linné did omit any generic names, or did not acknowledge them, it was 
either from want of acquaintance with the published literature or from actual want 
of knowledge of the objects; for he had, until shortly before the publication of 
his 10th edition of the Syst. Nat., only a comparatively insignificant collection of 
shells to consult. 

I readily admit that we cannot disregard the so-called priority of general use. 


When a name has been used for nearly a century in all books of natural science, 
b 
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while another, perhaps published one or two years previously, had the misfortune 
never to become known, it would be unwise to cancel the well known name and 
to replace it by another. It is to be regretted that Klein’s labours were so little 
acknowledged by our old veterans in conchology, as, for instance, by Lamarck, 
who clearly used Klein a great deal, but subjected almost everything to some 
change or other. If Lamarck had worked out conchology, as regards generic 
groups, in the spirit indicated by Klein, he would have advanced our science by at 
least 30 years. However, I will not now dwell upon this subject; the facts are 
well known. The system of disregarding the generic names given prior to 1758 
is not adhered to even by the otherwise strictest devotees of the rule. I may 
among many celebrated authors only quote Deshayes, who admits Adanson’s 
genera Pedipes and Nerita, although they bear the date 1757; and surely no 
sensible man would object to the propriety of this. Others accept still older names 
unconsciously, but agitate equally ignorantly in favor of the rule. 

Another not less important point to which I would briefly allude is, the case 
relating to a generic name having been proposed to include several varied species, 
where the type of the genus had not been particularly pointed out. The rules on 
this question have been also partially established by Linné (in Phil. Bot.) and were 
emended by the British Association Committee. It is, however, surprising to meet 
with the inconsequences in reasoning which occur in carrying out the provisions 
of this rule, particularly in fossil conchology. 

Let us take an example: In the second edition of his Paris basin fossils, 
Deshayes argues, in accordance with the above quoted rule, in favor of the pro- 
priety of retaining the generic names Capsa of Bruguier, Psammobia and Sangui- 
nolaria of Lamarck, Donax of Linné, and many others, under which species had 
been described which no conchologist would at the present time dream of placing 
in one and the same genus. Mr, Deshayes himself is, however, not consistent in 
his argument. 

Schuhmacher proposed in 1817 a new genus, Gastrana, referring to it two 
species formerly known as Tellina Abildgardiana and Venus monstrosa. Shortly 
after it was discovered that the latter species belonged to the genus Petricola, sug- 
gested by Lamarck already in 1801, but the distinction of the first from Tellina 
was confirmed. What reason then can there exist for not applying to it the name 
Gastrana instead of replacing it by that of ragilia which is of latter date ? 
Mr. Deshayes solves the question. He tells us that it devolves upon the author 


himself to decide which is the type of the genus, though really in this case only one 
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species remained to be decided on. Similar strange arguments are used in discussing 
the priority of the generic names Paphia and Mesodesma, and of several others. 

The argument brought forward is simply, that because an author has described 
under a generic name several species which are referable to different genera, his 
generic name should not be accepted. I would hardly notice this want of conse- 
quence based upon an untenable argument were it not advocated by, I may say, one 
of our greatest conchological authorities. Instances such as these ought, I believe, 
to be pointed out, for they have injurious influence upon the study of fossil con- 
chology, and indeed threaten to affect the principles of scientific nomenclature. 

Deshayes by his enormous labours has produced a school of followers some of 
whom, I may say, accept blindly whatever has been placed on record by him. No 
independent idea is allowed to establish itself in the mind of the student, and if 
such has involuntarily pressed itself forward, it is stated with hesitation, the facts 
are given as not agreeing with those put forward by the great master, but they must 
not be introduced without his sanction. No other information is listened to, for 
Deshayes says so and so, &c. A pitiful state of scientific research, and greatly to 
be regretted! Where are we to look for progress in the study of fossil conchology, if 
the science loses so many opportunities offered to her of obtaining an insight into 
the secrets of nature! That so many paleontologists follow Deshayes in their 
researches may certainly be considered laudable; but that many copy his occasional 
or accidental mistakes and then even defend these, because they are believed to 
represent that author’s views, is, to say the least, discreditable. Mr. Deshayes 
would certainly not accept such a compliment.—It is an entirely mistaken opinion 
to put forth that the scientific man can himself be the only judge of what he has 
done for science, and that no one else is entitled to give an explanation of his work 
but himself. And yet Mr. Deshayes brings that argument forward almost every 
time that it suits him; as, for instance, when it pleases an author to abandon one 
name and replace it by another without any apparent reason.—An author has no 
more right to change a name proposed by himself, when once published and adopted 
in science, than any other fellow worker has. 

I can fairly say that I would be the last man to throw the slightest shadow 
upon the labours of those who did honor to science before many of us were born, 
but I do hold, that science should remain a republic in which every man is allowed 
to express freely his own opinion. Nay, science has a right to demand from every 
one of her servants the expression of an independent opinion derived from direct 


observation or thought. 
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I have been led to these remarks solely because I am anxious that the 
progress which is being made in recent conchology towards a better under- 
standing of the genera and their development should be heartily supported by 
the researches of the paleontologist, but not stopped, or even retarded. The 
paleontologist has very often to make certain enquiries, particularly with refer- 
ence to the strata in which the fossils occur independently of the zoologists, but 
if true progress in the work is to be attained, the one must utilise the work of the 
other. i 

There cannot be the least doubt that Deshayes has done an enormous ser- 
vice to fossil conchology by his conservative ideas. Knowing the difficulties 
accompanying the examination of fossil shells, often imperfect, he has been eagerly 
watching over the old Lamarckian genera in order that they may not be split up 
and then lost for insufficient reasons. The charges which he brought against the 
classificatory alterations of Schuhmacher, Gray, Swainson, and others, have 
been almost equally strongly brought forward by him in their favor. Thus, in 1843 
Deshayes most strenuously argued that only one genus Mesodesma (= Paphia) 
should be accepted in his family Mesodesmide, but in 1860 he admits exactly 
the generic divisions which Gray proposed in that family in 1840. I have little 
hesitation in thinking that Mr. Deshayes will in 1878 admit much of that which 
was recorded in 1858 by H. and A. Adams in the “Genera,” a work with which 
in 1860 he still found most serious fault. 

There is something unusually unsatisfactory to be noticed in the last edition 
of the Paris fossils. In the review of the various families of the Mollusca it 
appears, as a rule, to be the intention of the author to give a conspectus of the 
genera belonging to each family. This conspectus is, however, evidently left 
incomplete. Many of the generic divisions are there omitted which Deshayes 
has not only accepted, but himself proposed in his works on recent conchology, 
as, for instance, in the British Museum catalogues. It would almost appear that 
Mr. Deshayes believed it as yet unsafe to allow the paleontologist an insight 
into the variety of forms which the studies in recent conchology have revealed. 
I can find hardly any other reason to explain the facts, if the family and generic 
expositions in the 2nd edition of the Paris fossils should be taken as intended to 
supersede former ideas expressed by Deshayes; and this they certainly do appear 
to aim at. Again, some generic divisions are pointed out by Deshayes in his 
general remarks on the families, but are not accepted in the specific descriptions. 


In other cases the identity of genera (as, for instance, of Unio and Anodonta) 
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is strictly argued, but in the specific descriptions the generic distinctions are 
admitted.—It is not necessary to multiply facts. 


With reference to specific names I would notice only two points. I have 
retained in my descriptions the name of the author who first named and described 
the species, without regard to any changes which may have subsequently been 
made in the generic names. The generic change is usually indicated by ‘sp.’ 
after the author’s name, or by giving his name in brackets*—(_); the latter plan 
is probably better, because simpler and might be generally adopted. Where a 
generic name is entirely superseded by another, possessing priority over it, as, for 
instance, Avicula over Pteria, Radula over Lima, the indication of the author’s 
name in brackets is not at all required. 

The practice of many zoologists, and nearly all botanists, to change the name 
of the author with every change made in the generic determination has no found- 
ation. The generic name has its author and so has the specific name. If we 
describe a species, we must accept the name of the author who proposed or first 
described the species under a specific designation. To make this rule valid, it is 
only necessary that the specific name be published in connection with a generic 
one, but it does not necessarily follow that the generic name should be acknowledged 
by the subsequent author. If we reject the name of the author of a specific 
name published in connection with a generic one, we acknowledge, besides the 
generic and specific authorship, a third one, which is only applicable to the combi- 
nation of both. Why scientific literature should be molested with such personal 
vanity is really not apparent, unless scientific men do not consider general research 
in science as common property—which it is. There is little doubt that the time 
will come when our nomenclature will be so firmly established, that authors’ 
names will become altogether a superfluous appendage which can be dispensed 
with, but the less the subject is complicated now, the more easily can it be dealt 
with hereafter. 

Lastly, I have not accepted in my descriptions the system which advocates 
as admissible a repetition of the same name as generic and specific, as, for instance, 
Meretrix meretrix, Gemma gemma, §e. I think the practice equivalent to drag- 
ging scientific nomenclature into an absurdity. The British Association lately 
urged the application of the rule that no names which had been used as specific 


are admissible as generic. This was evidently done with the object of avoiding a 


* For sub-generic names I have mostly used another form of parenthesis, viz. [ Ib 
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repetition of the same name as generic and specific, and also in order to preserve 
the right of priority of the original specific denominations. It is an excellent rule, 
but it must not be enforced so as to take velrospective effect, it would cause enor- 
mous confusion in our nomenclature, and nothing would practically be gained by it. 
Indeed, I doubt whether it ever would become generally acknowledged. A date 
should be specified, from which the rule should come into force, and this time 
should be communicated to all scientific bodies in Europe and abroad: and there is 


little doubt that in this manner generally applicable results would be obtained. 


F. STOLICZKA. 


Synoptical list of the families and genera noticed in the present volume, together with the 


respective type-species. 


Sub-kingdom, 
Class, 


MOLLUSCA. 
PELECYPODA. 
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1. TrReEpo, Sell., 1732 T. norvegica, Spengl. Ree. 13 | 37. Forara, Gray, 1840 F. agglutinans, Lam. Pe 29 
2, Uverroris, Guett., 1774 U. clava, Gmel. ss 13 | 37a. [ARYTENE], Gray, 1840 . | BF. Recluziana, Chenu 3 29 | 
8. Kuputs, Guett., 1774 K. Mannii, Wright a 13 | 388. Penicirius, Gray, 1840 ... | P. aquarius, Burrow 3 29 
4, CALOBATES, Gould, 1862 C. thoracites, Gould 5 13 | 38a. [CLepsypRA], Gray, 1858... | P. strangulatus, Chenu os 29 
5. Navsirorra, Wright, 1864 N. Dunlopii, Wright A 13 
6. XyYLoTrRyYa, Leach; 1840 ... | X. bipinnata, Turt. - 13 | Order,—_MYACEKA 22 
4%. TEREDOLITES, Desh., 1842) 7. clavatus, Desh. Cret. 11534] ; 
8. Porarruts, Gabb, 1864 .,. | P. americanus, Gabb Pe merae ee Family,—MYVID A 33 
9. Lyropvs, Gould, 1870 L. chloroticus, Gould Rec. ... |480 | e Sub fam..—CORBULINE 34 
enus — 
Sub-fam.,—PHOLADINE es 17 || 39. Huwerna, H. Ad., 1860 HT, fluviatilis, Ad. Ree. .. 34 
Genus— 40, SpHenta, Turton, 1822 Sph. Binghami, Turt. rm son || Sb 
10. Trreprna, Desh., 1824 ... | 7. personata, Lamk. Eoe 18 | 41. Corsuta, Brug., 1792. C. gibba, Olivi. ae ee) 28 
11. XyzopuHaea, Turt., 1822 ... | X. dorsalis, Turt. Ree. 19 || 41a. [Prrromya ], * Moore, 1861 Pt. Crowcombeia, M. Rhetic | ... 
12. GontocHasma, Meek, 1864| G. Stimpsoni, M. and Hee Cret 19 | 42, Tnropoy, Dunk., 1851 ... | Z. ellipticus, Dunk. Lias ... | 480 
13. Turnus, Gabb, 1864 T. plenus, Gabb cH 19 || 43, Evcnarts, Recluz, 1850 ... | Hu. quadrata, Hinds Rec. ... | 35 
13a. [XyLopHAGELLA], M., 1864 | X. elegantula, M. and H. 3 19 | (?=Basterotia, } Mayer). 
14. Jovannerta, Desh., 1828... | J. globosa, Q. & Gaim. Ree. 20 | 44. Prevroprsma, Hérnes,1859 | Pl. Mayeri, Hirnes Mio. ...| 36 
14a, [Puotaporsis], Con., 1849 | J. pectinata, Conrad % 20 || 45. Corpuretra, Lycett, 1853 | C. curtansata, Phil- fp |haliies sae) Bia 
15. Marresra, Leach, 1824 WM. striata, Linn. a 20 || 46. CorBuLAMELLA, Meek and C. gregarea, M. and H. .., | Cret. ... 37 
lia. [Puonamerra ], Con,, 1865 | Ph. triquetra, Con. Olig 20 Hayd., 1857. 
16. Scurérerta, Tryon, 1862... | Pholas cordata, Schr. Ree 20 || 47. Spurniorsis, Sandb., 1863 | Sph. scalaris, Braun Olig.... 37 
17. Dirroruyra, Tryon, 1862... | D. Smithii, Tryon 3 20 || 48. Nemra, Gray, 1834 ... | WV. cuspidata, Olivi. a) eReGH esen lta dm 
18. Parapnoras, Conrad, 1848 | P. californicus, Con. Pe 20 || 48a. [Rurnomya], A. Ad., 1864 | N. Phillipinensis, Hinds... | ,, Bis} 
19. Puorapipea, Turton, 1819 | Ph. papyracea, Sol. s 21 || 486. [Carpromya], A. Ad., 1864 | N. Gouldiana, Hinds 3 38 
19a, [Tatonetta], Gray, 1851... | Ph. tridens, Sow. is 21 || 49. Poromya, Forbes, 1844 P. granulata, Nyst rs 38 
19. (Harasra], Gray, ‘1851 Ph. melanura, Sow. Fy, 21 || 50. Azara, d’Orbigny, 1839 ... | 4. contracta, Say 35 38 
19e. [NerastoMEtra\], Carp., 1865 | Ph, Darvinii, Sow. 5 21 | 51. Corsuntomya, Nyst, 1846 | C. mediterranea, Costa ...| ,, 39 
20. Prniretya, Valenc., 18??... | P. penita, Con. a 21 || 52. Crypromya, Con., 1848 ... | C. Philippinarum, A. Ad...| ,, 39 
21. Taxona, Gray, 1840 T. explanata, Spengl. ep 21 || 53. Dorsomya, Ryck., 1852 ... | D. dorsata, Ryckh. Carbf. | 480 
22, Navea, Gray, 1851 N. subglobosa, Gray 5 21 
23. Barwnea, Leach, 1826 B. candida, Linn. % 21 Sub-fam..—MYIN 39 
28a. [AncHomasa], Leach, 1852 | B. parva, L. cS 21 ||Genus— 
24, Monoruyra, Tryon, 1862... | I. orientalis, Gmel. Pr, 21 | 54. TuGonta, Gray, 1842 T. anatina, Chem. Ree 39 
25. Puotas, Linné, 1757 Ph. costata, Linn. 22 || 55. Praryopon, Con., 1837 P. cancellatus, Conrad PA 39 
25a. [CyrToPLEvRA, | Try., 1862 | Ph. crucifera, Sow. = 22 || 56. Mya, Linn., 1747 MM, arenaria, Linn. 5 40 
26. Dacritina, Gray, 1847 D. dactylus, Linn. 7s 22 
27. Zrrpuma, Leach, 1847 Z. crispata, Linn. * 22 Family,— MACTRIDZ 49 
Family,—GASTROCHZNID& 25 pee eee UTRARIINE 50 
Suh-fam.,—GASTROCHZNINE 26 || 57. ANATINELLA, Sow., 1829 ... | A. candida, Chem. Rec, 50 
Genus— 58. CarpiniA, Deshayes, 1835... | C. inermis, Desh. 3 51 
28. SprENGLERIA, Tryon, 1861... | Sp. mytiloides, Lam. Ree. 26 || 59. SrrorHopon, Giebel, 1856 | St. Liscaviensis, Gieb. Lias 51 
29. Rocerrpartia, F. d. Bell.,1802 | 2. dubia, Penn. s 26 || 60, Hererocarpta, Desh., 1854 | H. gibbosula, Desh. Rec Hi 
30. CucurBITULA, Gould, 1861 | C. cymbia, Speng. x 26 || 61. Darina, Gray, 1849 D. solenoides, King i 51 
31. GasrrocH#£NA, Speng.,1780 | G. mumia, Speng. _ 26 || 62. CacrLa, Gray, 1849 C. turgida, Desh. = 51 
63. Raxta, Gray, 1849 R. canaliculata, Say FH 51 
Sub-fam.,—CLAVAGELLINZ ... 27 || 64. Lasrosa, Schmidt, 1832 L. anatina, Speng. 3 52 
Genus— 65. VANGANELLA, Gray, 1849... | V. Taylorii, Gray of 52 
32. Bryopa, Gray, 1840 B. aperta, Sow. Rec. ... | 27 || 66. Zenaria, Gray, 1849 Z. acinacies, Quoy - 52 
32a. [DacosTa], Gray, 1858 B. australis, Sow. » «| 27 || 67. Preropsis, Conrad, 1866... | Pé papyria, Con. Eoc. 52 
33. CLAVAGELLA, Lam., 1812... | C. echinata, Lam. Eoc. ... | 27 || 68. Tresus, Gray, 1849 ... | Z. maximus, Middend. Ree 52 
34. STIRPULINA, Stol., 1869 ... | St. coronata, Desh. U.terty.| 27 || 69. ScuizorH#rus, Con., 1852 | Sch, Nuttallii, Con. a 2 
* Shell resembling Corbula, thin, smooth, or concentrically striated, inequivalve, inequilateral; anterior side short, rounded, posterior produced, obliquely truncate, gaping; left 


valve with a ridge from the umbo to the postero-inferior end. 
this shell does not appear to differ from Corbula, 


is also usually the case in Corbula, 


Hinge’ unknown. 


Type, Pt. Crowcombeia, Moore, from Rhietic beds at Beer-Crowcombe. 
It is not stated which of the valves is the larger one, but the figure appears to indicate that the right valve is the larger one, which 


d 


Except by its thin Sireceuee’ 
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} 
| 


a 
° 
Orpers, FaMitrEs, AND GENERA. TYPICAL SPECIES, g3 i OnpEns, FamILres, AND GENERA. 
“4 4 
ze | 2 | 
=) | | 
70. Lurrarta, Lamarck, 1799... | Z. oblonga, Gmel. Ree 53 || 112. Prectowya, Loriol, 1868... 
71. SPANDELLA, Grav, 1837 ... | St. striatella, Lam. ; i 53 (= Platymya, Ag., ex parte). 
71a. (Meropr], H.& A. Ad., 1857 | St. egyptiaca, Chem, » 53 || 113. Cyarnoponta, Con., 1849 
710. | Macrromeris], Conrad, St. ovalis, Gray 5 53 | 114, Pxricomya, Stol., 1870 
1867. (= Leptomya, 
72. Eastonta, Gray, 1849 East. rugosa, Gmel, ” 53 = Periplomya, Con.). 
115. Awnarraya, Con., 1860... 
Subfam.—MACTRINE 53 || 116. ANTHRACOM YA, Salter, 1861 
Genus — 117. CuxNomya, Meek, 1865... 
73. Harvetwa, Gray, 1849... | H. elegans, Sow. Ree. 53 
73a. [MactTRELLA], Gray, 1849... | Mact. alata, Speng. ” 53 || 118. Pxrevnomya, Ag., 1842 ... 
73b. [MacrrinvLa], Gray, 1849 | WZ. plicataria, Chem, ” 53 || 119. Gonyomya, Ag., 1842... 
74, CympBorHora, Gabb, 1869... | C. Ashburneri, Gabb —... | Cret 54 || 120. PHotapomya, Sow., 1823 
75. SpisuLA, Gray, 1837 ... | Sp. truncata, Mont. . | Rec. 54 || 121. Cymerna, Meek, 1864 ... 
75a. [OXYPERAS ], “Mérch, 1851 P Sp. triangularis, Lam. ...| 5» 54 || 122. Macuomya, Loriol, 1868 
76. Maocrra, Linn., 1767 M. stultorum, Linné * 54 
76a. [ScurzopEsMa |, Gray, 1837 M. Spengleri, Linn. Pe) sy. oul (ee, Family,— SAXICAVIDA 
77. Mutrnta, Gray, 1836 M., edulis, King AD ae ‘as : Cn 
48. PsEUDOCARDIUM, Gbb., 1866 | Ps. Gabbii, (Rém. .| Ter. 4, 
79, MacrroprsMa, Con., 1868... | 2. uae gels Mio. 55 a Nee McCoy, 1847 ... 
80. Rayarta, Desmoul., 1832 R. cyrenoides, Desm. Rec. ,.. | 55 . AwnTHEACOsIA, King, 1856 
ar 2 yt ie 125. QueEnsrepTra, Morris and 
80a. [RaNGIANELLA], Con., 1867 | R. trigona, Petit + 55 Lycett, 1853. 
Family,—ANATINIDE ... BS 126. Paramya, Conrad, 1838... 
Sub-fam.,—PANDORINE 60 
Genus— 127. Saxicava,Fl.d. Bell., 1802 
81. MyocHama, Stutch., 1830... | UW. anomioides, Stutchb.... | Rec. ... | 60 |! 128. Panorama, Menard, 1807... 
82. Myopora, Gray, 1840 M. brevis, Stutchb. » 61 | 129, Gutycmrerts, Klein, 1753 
83. Panpora, Brug., 1792... | Pand. inequivalvis, Linn. | 5» 61 | 130. Cyrroparta, Daudin, 1799 
83a, [KENNERLIA], Carpt., 1864. | P. [K.] bicarinata, Carp.| » 61 
84. CxLopoy, Carp., 1864... | Pandora Ceylanica, Sow.... | » 61 || Family,—GLAUCONOMYIDA 
85. CxiriprorHoRa, Carp., 1864... | Cl. clavigulata, Carp. » 61 | Genus— 
131. Gravconomya,Bronn,1838 
Sub-fam.,—THRACIINE iat 62 | 132. TanysrpHon, Benson, 1858 
Genus— “ 
86. Trttvomya, Hall, 1847 ... | 7. nasuta, Hall ... Sil. ...| 62 TY i 
87. ASTHENOTHERUS, Carpt., A, villosior, Carpt. ... | Rec. 62 Sub-fam.,—SOLENINE 
864. Genus— 
88. Corrtmya, Ag., 1842 C. pinguis, Ag. . Jur. 63 || 133. Soxen, Linn., 1757 
89. Axrnus, Sow., 1821 Ax. angulatus, Sows Eoe 63 || 183a. [SotENA], Browne 1756.. 
90. Tract, Leach, 1824 Th. fragilis, Penn. Ree. 63 || 1834. [PLEctosoLEN ], Conrad, 
91. Ixartra,* Leach, 1852 Ix. distorta, Mont. ” 64 1866. 
91a, [Lieuxa], Recluz, 18?? L. declivis, Penn. » 64 || 134. Ewnsis, Schuhm., 1817... 
92. Catcara, Recluz, 1868 C. oblonga, Phil. Ter. 64 || 135. SonENopsis, McCoy, 1844 
93. Prrtptoma, Schuhm., 1817 | P. inequivalvis, Sch. Rec 64 || 186, Sorenarta, Stol., 1870 ... 
94. CocutopEsmA, Couth., 18?? | C. Leana, Couth. velo eee | 64 || 187. CuLnrettus, Schuhm., 1817 
95. Prtopta, H. Adams, 1868... | Pel. brevifrons, H. Ad. ” 64 | 137a. [Ensrcvnus], H. & A. Ad., 
96. Axtcra, Angas, 1867 A, angustata, Ang. ” 64 1860. 
97. LyonsrA, Turton, 1822 L. Norvegica, Chem. ” 65 | 188. Srzrqua, Miihlfeld, 1811... 
98. LYONSIELLA, Sars, 1868 L, abyssicola, Sars ” 65 
99. EntoprsmA, Phil., 1845 E. chiloensis, Phil. “5 65 Sub-fam.,—PHARELLINE 
100. SovuLryetra,t Recl., 1869 ,.. | S. Moulinsii, Recl. » t+ | Genus— 
139. CERATISOLEN, Forbes, 1848 
Sub-fam.,— ANATININE ats 65 || 140. PHaretua, Gray, 1854 ... 
Genus = 141. Lxreumen, Conrad, 1858... 
101, Myrrrmerra, Con, 1837 | M. Nuttalli, Con. Reois| sealer! Geren oes 
102, Epmonpra, Kon., 1842 ... | EB. unioniformis, Phil. Cae. viel GOill sae can tea gate eae 
oe 4 ,; Conrad, 1870 ... 
103, CarpriomorpHa, Kon.,1842 | C. elongata, Kon. 66 TAGS SO TaoROeeB ene 
104, Crromia, Agassiz, 1842 ... | C. excentrica, Ag. Jur. CGllligetesoraGan 1847 2 
105. GresstyA, Agassiz, 1842 ,. | G. zonata, Ag. » 67 147. Tena aS 1847 
106. AtorismA, King, 1844... | 4, sulcata, Flem. Car GTi l 145 © Nuckeone A sneer 
107. Myacrres, Schloth., 1820 | WM. elongatus, Schloth. Trias 67 . , Benson, 
( ?= Pachymya, Sow.). pe 
108. Homomya, Agassiz, 1843... | HZ. hortulana, Ag. Jur. 68 Order,—TELLINACEA ... 
109. Tyzrrta, H. & A. Ad.,1857 | 7. fragilis, H. & A. Aa. Ree 68 Family,—PAPHIIDA 
110. Awatrina, Lam., 1809 _... | A. subrostrata, Lam. 9» «ee | 68 || Genus— 
(—Platymya, Ag.,exparte). | | 149. Ervin, Turton, 1822 
111, Crrcomya, Agassiz, 1843... | C. pinguis, Ag. Jur. 68 || 150. ANAPa, Gray, 1840 


TYPICAL SPECIES. 


P. rugosa, Rom, 


C. magnifica, Jonas 
Pl. peculiaris, Con. 


A. anteradiata, Con. 

A. Adamsi, Salt. 

Ch. Leavenworthensis, M. & 
Hayd. 

Pl. elongata, Ag. “ee 

G. suleata, Ag. 

Ph. candida, Sow. 

C. undata, M. & Hayd. 

M. Dunkeri, d’ Orb, 


N. securiformis, McCoy.... 
An. Beaniana, King ... 
Q. oblita, Phill. sed 


P. subovata, Con. 


S. rugosa, Linn. wd 
P. Faujasi, Men. wa 
Gl. norvegica, Spengl. ... 
C. siliqua, Spengl. =r 


G. rugosa, Reeve 
T. rivalis, Bens. 


S. vagina, Linné 
S. obliquus, Spengl. 
8. gracilis, Sow. 


E. siliqua, Linn. 

S. vetustus, Goldf. 

S. affinis, (Eich.) 

C. maximus, Gmel. 
Solen cultellus, Linn. 


S. radiata, Linn. 


C. legumen, Linn. ‘ive 
Ph. acutidens, Gray ts 
L. ellipticus, Con. 

L. biplicatus, Con. 

M. bidentata, Spengl. 

S, lineolate, Con. 

8. strigillatus, Linn. 

A. coarctatus, Gmel. 

T. gibbus, Spengl. 

NV. gangetica, Bens. 


E. castanea, Mont. aes 
A. cuneata, Desh. 


6 
es 
ae : 
Jur. 69 
Ree. 69 
Cret. 69 
” 69 
Carb 69 
ie 70 
Jur. 70 
” 70 
Ree. . 70 
Cret. 71 
Jur. 71 
# 81 
Pal. ....) 38 
Carbf...| 83 
Jor. ...| 84 
“(| 84 
Mio. & 
481 
Rec. ...} 84 
Ter. 85 
Rec 85 
” 86 
89 
Ree. . 91 
” 91 
92 
94 
» «el OF 
Eoc. ... | 94 
Ree. 94 
Pal. 95 
Cret. 95 
Rec. 95 
”» 95 
95 
96 
Rec. . 96 
” soe 96 
Cret. ...] 96 
Pe eS 
Ree. ...| 97 
Cret. ... | 481 
Rec. ...| 97 
” 97 
» 98 
»”» 98 
103 
104 
Rec. ... | 105 
” ad 105 


* Shaufuss in Petels’ Systeme and Catalogue, p. 18, proposed to substitute the name Rupicilla for Rupicola, but Irartia is a much older name. 


t ‘Shell inequilateral, spoon-like process directed backwards’, 


Act. Soc, Linn., Bordeaux, xxvii, vide Zool, Record for 1869, p. 583. 
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OrnpERs, FAMILIES, AND GENERA. 


150a. [Davina], Gray, 1840 

151. Paputa, Lam., 1799 ae 
(=WNMesodesma=Donacilla ). 

15la. [CeronrA], Gray, 1840 ... 

152. Macrropsis, Conrad, 186 ? 


Family,—SCROBICULA RIIDZ 
Sub-fam.,— CUMINGIINE ... 


Genus— 
153. Cumrneta, Sow., 1833 
154. Monrrouziera, Souv., 
1863. 
155. Tuyetna, H. Ad., 1865 ... 


Sub-fam.,—SEMELINE 
Genus— 
156. SemetE, Schuhm., 1817 ... 
157. Sywnposmya, Recluz, 1843 
158. Tuerora, H.& A. Ad., 1854 
158a. [ENDOPLEURA], A. Ad, 
1864. 
Precropon, Carpt., 1866... 
Leptomya, A. Ad., 1864.. 
(Lerromya], A. Ad., 1864... 
Patmomya, Zitt. & Goub., 
1861. 
ScropicuLARiaA, Schuhm., 
1817. 
Blainv., 1824 
1858 


159. 
160. 
1602. 
161. 


162. 


163. 
164. 
165. 
166. 
167. 


Family,—TELLINIDS 


Sub-fam.,— GARIN 
Genus— 
168. Garr, Schuhm.,1817_. 
1682. [Psasmonetra ], Gray,1851 
168d. [ Psammocora ], Blainyv., 
1824. 
[AMPHICHENA ], Phil., 1847 
Hratuta, Modeer, 1793 . 
[Psammoretta |, B1., 1824 
[Psammorza }, Lam., 1818 
SANGUINOLARIA, Lam., 
1799. 


LuTRIcoLa, 
Jacra, H. & A. Ad., 

(patra, Carp., 1866 
CoorErELLA, Carp., 186? 
CycraDELLA, Carp., 1865 


168c. 
169. 
169a. 
169d. 
170. 


171. 


Exiz1, Gray, 1852 


Sub-fam.,— TELLININE 


Genus— 
172. , Macoma, Leach, 1819 _... 
173. Terttrmora, Mérch, 1851 
174. Terra, Linné, 1758... 
174a, [TELLINELLA], Gray, 1852 
1746. [PrronZ0pERMA ]}, Poli, 
1795. 
174e. [Mara], H. & A. Adams, 
1852. 
V74a. [Patzoma@ra ], Stol., 1870 
174e, [ARCOPAGIA], Leach, 1827 


174f. [Lryearta], Con., 1860 ... 


1749. [Puyxxopa ], Sch., 1817... 
174h. [AncuLus], Mihlf., 1811... 


174, [Tewminnera |, Con., 1860 


TYPICAL SPECIES. 


RECENT OR 
Fossin. 


A. crassula, Desh. 
P. glabrata, Gmel. 


P. deaurata, Turt. 
M. Grayi, Lea 


C. mutica, Sow. 
M. clathrata, Souv. 


Th. pulchra, H. Ad. 


S. reticulata, Sow. 


S. intermedia, Thomps. oe 


Th. lata, Hinds 


(Theora) lubrica, Gould... ; 


P. scaber, Carpt. 

L. cochlearis, Hinds 
Neera adunca, Gould 
P. Deshayesi, Z. & G. 


S. piperita, Gmel. 
L. Chemnitzii, Desh. 


I. Seychellarum, H.&A. Ad. 


@. subdiaphana, Carp. 
C. scintilleformis, 
C. papyracea, Carp: 


Gari insignis, Desh. 
G. modesta, Desh. 


Psammobia maxima, Desh. 


“A, Hindermanni,’” Phil... 


Solen diphos, Linné 


Hiat. sub-vadiata, Desh... 


H. Layardi, Desh. 


S. sanguinolenta, Gm. - 


E. orbiculata, Wood 


M. tenuis, daCosta 


T. Burnetti, Brod. & Sow. 


T. radiata, Linn. 
T. virgata, Linn. 
T. punicea, Born 


T. donacina, Linn. 


T. strigata, Goldf. ae 


T. crassa, Penn. 
T. costulata, Goldf. 


T. foliacea, Linn. 
T. fabula, Gmel. 


T. eborea, Con. 


Carp. 


108 | 


| 190. 


|} 192. 


OrpErs, FAMILtes, AND GENERA. 


1747, [Textinmes], Lam., 1818 
174k. [Texiin1TEs}, Schl., 1820 
1741. [Homarina], Stol., 1870... 
174m. [PERON#A], Poli, 1791 ... 
174n. [Metis], H. & A, Ad., 1858 
1740. [AENoNA], Con., 1870 
175. Macrromya, Ag., 1842 
176. Srricinna, Turton, 1822 


Sub-fam.,—CAPSINZ 


Genus— 

177. Macatta, H. Ad., 1860 ... 

178. GasTRANA, Sch., 1817 

179. Capsa, Bruguier, 1791 

180. Lucrnopsis, Forb. and 
Hanley, 1848. 


Family,—DONACIDH 


| Genus— 
181. TanorepiA, Lycett, 1850 
182. IsoponTA, Buvignier, 1852 


( ?=Sowerbya ). 

183. EGERELmA, Stol., 

184. Donax, Linné, 1758 a 

184a. [Servxa], Chemnitz, (?)... 
1845. [Hereroponax], Mérch, 

1851 ? 

184c. [CapseLta], Gray, 1854 (?) 


1870 


|| 184d. [HEcvBa], Schuhm., 1817 


185. IpnieEnta, Schuhm., 1817 
186. Fiscuerta, Bern., 1860 ... 
187. Gaxarxa, Brug., 179? 


Order.—_VENERACEA 
Family,—PETRICOLID& ... 


Genus— 
188. Prrricota, Lam., 1801 ... 
189. Perriconarta, Stol., 1870 
CHORISTODON, Jonas, 1844 
Saxrpomvs, Con., 1837 ... 
Roupewparia, Fl. de Bell. 
1802. 
VENERUPIS, Lam., 1818 ... 


190 


193. 


Family,—_VENERIDA ... 
Sub-fam.,—TAPESINE 


Genus— 
194, PARATAPES, Stol., 1870 ... 
195. Hemrrapes, Romer 
1954. ? <a reo vie 
196. PuxastrA, Sow., 1827 ... 
19642. ? eee nae 
1966. [Lrocyma], Dall, 1870 
197. Taprs, Megerle, 1811 
197a. [Amyapata], Romer aa 
1972. [Myrsus], H. & A. Adams, 
1857. 
Baropa, Stol., 1870 


198. Pr 
{Icanorra], Stol., 1869 ... 


1984. 


Sub-fam.,—-VENERINE 


|Genus— 


199. Venuvs, Linn., 1758 A50 
1994. [MeRcENARrA], Schuhm., 
1817. 

1993. [CrrproGRamMa ], Morch, 

1853 (?). 


= 
° 

TYPICAL SPECIES, 3 2 

we DB 

of 

nu 
a 
T. timorensis, Lam. Ree 
(uncertain) Fos. 
T. triangularis, Chem. Rec 


T. planata, Linn. — ” 
T. Meyeri, Phil. 

Ae, Eufalensis, Con. 
M, Couloni, Ag. ee ” 


St. carnaria, Linn. Ree 
WM. Bruguieri, Hanley Rec 
Gast. fragilis, Linné ...| 55 
C. deflorata, Linné era ee 
I. undata, Penn. Se ll 
T. truncata, Lycett soo || abe 
I. Deshayesea, Buv. cayi|| £5 
E. subtrigona, Lea Eoe. 
D. rugosus, Linn. ... | Rec 
D. trunculus, Linné aaes ll tas 
D. ovalinus, Desh. eect ee 
D. acutangulus, Desh. ...| 55 
D. scortum, Linn, Sirs ” 
I. Braziliensis, Lam... ” 
F. Delessertii, Bern, vee ” 
G. Agyptiaca,Chem. ...| 5; 
P. lithophaga, Retz. .., | Ree. 
P. pholadiformis, (Uam.) | 55 


Ch. divaricatum, (Chem.) | 55 


S. Nuttallii, Con, eat floes 
R. lamellifera, Conrad ...| 55 
V. irus, (Linn.) pag |e 


P. textrix, (Chem.) ... | Rec 
Tapes pinguis, (Chem.) ... | 5 
Venus rimularis, Lam. ,..| 55 
P. malabarica, Chem. ... ” 
Venus striata, Chem. po ” 
L, fluctuosa, Gould So] 
T. literata, Linné seo ED 
T. decussata, Linné cera er 
T. corrugata, Deshayes ... ” 
B. fragilis, VOrb. ... | Cret, 
B. impar, Zittel Sonn || 
V. Listeri, Gray ... | Ree. 
V.[M.] notata, Say ...| 5 
V. flexuosa, Linné tos. |= 95 


XvVili 
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OrpERS, FAMILIES, AND GENERA, TYPICAL SPECIES, Eg 
ge 
fa 
199e. [Cutonr], Megerle v. V. cancellata, Linn, Ree. , 
Mihblf., 1811. 
199d, [Anartis], Romer, 1857 ... | V7. thiara, Dilly. im OB 
199e. [GompuINnA], Mor., 1855? | 17. undulosa, Lam, a 
200. Psrpuis, Carp., 1865 P. Lordi, Carp. “5 
201. Cyrurrea, Lam., 1805 ...| C. meretrix, Linn. teenies 
201a. [Tiveta], Link., 1807 ,. | C. erassatelloides, Con. ... | 55 
201. [Canuista], Poli, 1791 ... | C. erycina, Linn. ” 
201ce. [ApHRopINA], Con., 1868} C. Tippana, Con. ” 
201d. [Caryartis], Rémer, 1862} C. tumens, Gmelin » 
20le. [Dosrytopsis], Con., 1864 | C. Meekii, Conrad . | Cret. 
201f. [Dione], Gray, 1847 _... | C. Veneris, Argenv. eeoh sees 
201g. [Lroconcna], Mor. 1855( C. castrensis, Linn. ” 
201k. [Circe], Schuhm., 1817... | C. scripta, Linn. ” 
2017. [Crista], Romer, 1857 ... | C. divaricata, Chem. » 
201k. [Antena], Con., 1870 C. staminea, Con. Ter. 
Sub-fam.,—SUNETTINE 
Genus— 
202. Sunerrra, Link, 1807 S. meroé, Linné Ree. 
203. GRATELOUPIA, des Moul.,| G. irregularis, Bast. Up. Ter. 
1828. 
204. CyrHErtorsis, Con., 1865 | C. Hydana, Con, Eoe 
Sub-fam.,—DOSINIINE as 
Genus— 
205. Dosryta, Scopoli, 1777 ... | D. Zupina, Linn. Ree, 
206. Eripnyza, Gabb, 1864 ... | LZ. lenticularis, Goldf. Cret 
207. Gemma, Deshayes, 1853... | G. Totteniana, Stimps. ... Ree 
208. Cyprimerta, Con., 1864... | C. excavata, Morton Cret 
209. Cycrina, Deshayes, 1849... | C. Chinensis, Chemn. Ree. 
210, CLEMEN7IA, Gray, 1840 ... | C. papyracea, Gray ” 
211, TuHeErrront, Stol., 1870... | Zk. minor, Sow. Cret. 
212. Scatpra, Ryckholt, 1852... | 8. Lambotheana, Ryckh..., | Carbf. 
Family,—GLOS SID A* s ne A 
Genus— 
213. APRICARDIA, Guér., 1867 | A. carinata, Guér. Cret. 
214. AwnisoponTA, Desh., 1860 | A. complanatum, Desh. ... | Eoc 
215. CorattropHaaa, Bl., 1824 | C. (coralliophaga, Gmel) Ree, 
216. TrRapeEzium, M. v. Miblf., | 7. rostratum, Lam. ” 
1811. 
217. Isoovurra, McCoy (?)1844...| I. ventricosa, McCoy Carbf. 
218. Carnocarpia, A. Ad., 1864 | C. guttata, A. Ad. Ree. 
219. Merocarpia, H. & A. Ad., | WM. Moltkiana, Spengl. 99 
1856. - 
220. Carproponta, Stol., 1867 | C. Balinensis, Stol. Jur. 
221. Guossus, Poli, 1791 ... | G. cor, Lin. Ree, 
222. Gxossocarpra, Stol., 1870 | G. obesa, Reeve op 
223. VENIELLA, Stol., 1870 V. Conradi, Morton ... | Cret. 
223a. [ANIsocARDIA], Mun.- A, elegans, Mun.-Chal, ,.. | Jur. 
Chalmas, 1863. 
2232. [VENILICARDIA], Stol., V, bifida, Zittel Cret, 
1870. 
224, Gontosoma, Con., 1869 ... | @. inflata, Con. ” 
225. Cyprina, Lam., 1812 . | C. islandica, Linn. Ree. 
225a. [Crcarrea], Stol., 1870 ... | C. cordialis, Stol. wee | Cret 
226. Cyprinopsis, Con., 1869... | Artemis elliptica, Smith. ... | ? 
227. (VELEDA, Con., 1870) (V.) lintea, Con. Cret. 
Family,—CYRENIDA aa iis 
Genus— 
228. Cyrena, Lam., 1806 C. Ceylanica, Chem, i+. | Ree 
229. Dropws, Gabb, 1868 D, tenuis, Gabb Cret. 
230. Vetorrra, Gray, 1834 V. cyprinoides, Gray Ree 


231, Barissa, Gray, 1852 


B, tenebrosa, Hinds 


OxpeErs, FAMILIES, AND GENERA. 


232. Corpicuna, Meg., 1811 ... 
233. Isopoma, Desh., 1860 

234, Pisrprum, Pfeif., 1821 ... 
235. SpuxRiuM, Scop., 1777 ... 


Family,—CARDIIDA 
Sub-fam.,—CARDIIND 


Genus— 

236. Carpivm, Linn., 1758 

236a. [ACANTHOCARDIUM], Gray, 
1853. 

236). [Pectunctius], Adans., 
1757. 

236c. [TRACHYCARDIUM |, Mérch, 
1852. 

(?)= Granocardium, Gabb. 


236d. [CerastopeRMaA], Mérch, 
1851. 
236e. [Crriocarpium], Con., 
1870. 
237. PapynripEa, Swains., 1840 
238. LmvIcARDIUM, Swains., 
1840, 
239. PROTOCARDIUM, Beyr., 
1845. 
240, Serrivgs, Beck, 1844 
241, Fracum, Bolt., 1798 ae 
242, HeEmicarpium, Klein, 
1757. 
243, LuNvLICARDIUM, Gray, 
1853. 
244, Conocarpium, Bronn, 
1835. 
245. GotprussiA, Cast., 1843 ... 
246. LuNnuLICARDIUM, Miinst., 
1840, 
Sub-fam.,—LYMNOCARDIINE 
Genus— 
247, LyMNocarpiIvM, Stol., 


1870. 
248, Dipaona, Eichw., 1838 ... 


Order,—_CHAMACEA 
Family,—VERTICORDIIDE 


Genus— 

249. Verticorpi4, S. Wd., 1844 
250, Prccurorta, Menegh., 1851 
251. ALLopaaus, Stol., 1870 


Family,—TRIDACNIDA .,,.. 


Genus— 

252. Evryprsma, Morris, 1845 
253, Tripacna, daCosta, 1776 
254. Hipropus, Meusch., 1787 


Family,—CHAMIDZ 


Genus — 
255. Dicero-carprium, Stopp., 
1865. 
256. Dicrras, Lamck., 1804 ... 
257. ReqQurenta, Math., 1842... 
258. Monopievra, Math., 1842 
259. Lyconpvs, Schafh., 1868 ... 
260. Cuama, Linn., 1758 


* Modiolarca, referred to on p. 184, will be better classed in the family PRASINIDZ, 


TYPICAL SPECIES, 


C. fluminea, Miiller mis 
I. cyrenoides, Desh, 

P. amnicun, Miiller vi 
Sph, lacustre, Miller... 


one 


C. costatum, Linn. 
C. aculeatum, Linn, 


C. asiaticum, L. 


C. elongatum, Brug. sae 


. edule, L. 


ST TKS) 


dumosum, Con. ar, 


. bullata, L > 
. oblongum, Chem, 


. hillanum, Sow. ley 
: Grenlandicus,Chem. 
unedo, Linn. 

. cardissa, Linn. 

. retusum, Linn. 


. aliforme, Sow. 


. nautiloides, Cast. 
. semistriatum, Miinster, 


Na 8 N RS? yy An 


Card, Haueri, Hirnes 


Card. trigonoides, Pallas 


vee 


V.. ornata, dV’ Orb, ae 
P. argentea, Broce. aad 
H, Leanus, Deshayes 


E. cordata, Sow. 
T. scapha, Meusch. v0 
HI. equinus, Meusch. ... 


D. Jani, Stopp. 


D. arietinum, Lam. 
R. ammonia, Goldf. 
M. Valangiensis, Pict. and 


Camp. 
L. cor, Schafh. ae 
Ch. frondosa, Brod, 
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OrpERs, FaMILiEs, AND GENERA. TYPICAL SPECIES. ae P OrpERS, FaMILizs, AND GENERA. TYPICAL SPECIES. es 
gs | g | és & 
3 | & | ta aq 
261. Caprrna, d’Orb., 1823... | Cap. Anguilloni, WOrb. ... | Cret. ... | 231 || Family,—ERYCINIDE .» | 268 
262. Caprorina, d’Orb., 1842 | C. Lonsdalii, d’Orb. .. 231 Ganie 
263. Drerrpr, Math., 1842... | D. unisulcata, Math. a 232 gee 5 
264, Caprrnvza, d’Orb., 1847... | C. Boissyi, d’Orb. BS SS loos Rerenatee Cou, 1888. | Movin Co rege 
= : > a - ee 296. RYCINELLA, Con., ae . ovalis, C. Mio. 
265. CAPRINELLA, @’Orb., 1847 | C. triangularis, Desm. a 233 Soya Gelarouon| Reike 1RG ye Ali Sntachdne, Ras: i aa 
ha 298. Monvacura, Turt., 1819... | Jl. sub-striata, Mont. Ree 264 
Pamily,—CHAMOSTREIDE a 299. Trriimya, Brown, 1827... | 7. bidentata, Mont. » | 265 
Genus— J 300. KeELLIELLA, Sars, 1868 K. abyssicola, Sars ” 265 
266. CHamosTREA, Roissy, 1805 | Ch, albida, Lam. Rec 236 || 301. Lasma, Leach, 1827 L. rubra, Mont. see | 99 265 
. 302. Lerpron, Turton, 1822 Lept. squamosum, Mont.... | 5, 265 
i 303. PristipHora, Carp., 1866 | P. oblonga, Carp. 99 265 
CRITI ‘s 236 || 304. Borwra, Phillippi, 1836 ... | B. corbuloides, Phil. i 266 
Genus— 305. Pyrurna, Hinds, 1844 P. Deshayesiana, H. oH 266 
267. Raptowites, Lam., 1801 ... | R. angulosa, d’Orb. Cret 237 || 306. Cyamium, Philippi, 1845... | C. antarcticum, Phil. ” 266 
268. SPH#eRULITES, dela Merth., | 8. angeiodes, Picot de la ty 288 || 307. Hrnpsrexna, Stol, 1870... | H. areuata, (Defr.) Eoe 266 
1805. Peir. 308. TuHecoponta, A. Ad., 1864 | Lh. Sieboldi, A, Ad. Ree 266 
269. Huirrcvrites, Lamck., 1801 | H. bioculata, Orb. Ay 238 
270, SynponrtEs, Pirona, 1869 | S. Stoppaniana, Pir. 4 487 || Family,—GALEOMMIDA. ... 267 
271. Tamiosoma, Conrad, 1856 | 7. gregaria, Con. Mio. 239 | Genus 
309. Lrpratuna, Pease, 1865.., | LZ. plana, Pease «| Rec 267 
Order,—LUCINACEA Se - 243 || 310. Scrntitua, Desh., 1855 .., | Se. Philippinarum, Desh.. cp) 267 
i 311. Passya, Desh., 1860 ... | B. Eugenii, Desh. Koe, 267 
Family, ae Das he 312. Ganromma, Turton, 1825 | G. Turtoni, Sowerby casi | eee: 268 
Sub-fam.,—CORBINE is ACD 246 || 313. Tuyreorsis, H. Ad., 1868 | 7%. coralliophaga, H. Ad. 5 268 
Genus— . 
272, Untcarprum, d’Orb., 1850 | V7. cardioides, (Phillips.) ... | Lias.... |246|| 7#m#¥y,—SOLEMYID& 268 
273. ConcHocELE, Gabb, 1866 | C. disjuncta, Gabb Tert. 246 || Genus— 
274, Formrretna, Stol., 1870... | F. levigata, (Sow.) Cret: 246 || 314. CrEmopnorts, Hall, 1847 | Cl. planulatus, Con. Sil. 269 
275. Gonopon, Schafh., 1863... | G. ovatus, (Goldf.) Jur. 247 || 315. Pyrenomaus, Hall, 1852} P. cuneatus, Hall ”» 269 
276. SpHzRA, Sow., 1822 Sp. corrugata, Sow. Cret 247 || 316. Saneurnonires, McCoy, | 8. discors, McCoy Carbf. 269 
277. Murrett, Stol., 1870 MM. rotundata, VOrb. ... | ,, 247 1844. 
278. SpH#RIOLA, Stol., 1870 ... | Sph. Madridi, (d’Arch.)... | Jur. 247 | 317. Lepropomus, McCoy, 1844 | L. fragilis, McCoy ” 270 
279. Corsis, Cuv., 1817 C. fimbriata, Linn. . | Ree 248 || 318. Orruonora, Con., 1841 .., | O. undulata, Con. ves | Pal 270 
280. CorBICELLA, Morr. and C. Bathonica, Morr. and} Jur 248 || 319. Anoponropsis, McCoy, A, angustifrons, McCoy ...| 5, 270 
Lycett, 1853. Lycett. 1851. 
281. SporTexa, Desh., 1860... | §, Caillati, Desh. ... | Eoc. 248 || 320. Snp@wioK1a, McCoy, 1844 | S. attenwata, McCoy Carbf. | 270 
282, SPH#RELLA, Con., 1838 ... Sph. sub-vexa, Con. Tert. 249 || 321. DonaBra, McCoy, 1844 ... D. corrugata, McCoy a 271 
322. Gramaysta, Verneuil,1847 | G. pes-anseris, Zeil. and | Dey. 271 
a : 249 | Wirtgen. 
ub fam.,—LUCININE a = 323. Sonemya, Lam., 1818 S. australis, Lam. . | Ree 271 
Genus— 
283. Purtis, Fischer, 1864 ...| Ph. Cumingii, Fisch. Ree. .., | 249 Family,—ASTARTIDA 272 
284, Crypropon, Turton, 1822) C. fleruosus, Mont. Pern) Sub 4 74 
285. Lucrna, Brug., 1792 . | ZL, Jamaicensis, Spengl. . = 249 ub-fain..—ASTARTINE 
285a. (Lorirss |, ie MTOM evel 25, lactea, Linn. as 250 || Genus— 
2850. ? ... | L. barbata, Reeve . 250 || 324, Mxcatomvs, Hall, 1852... | M. Canadensis, Hall Sil. 274 
285c. ? se L. Philippinarum, Hanley a 250) 325. Pacuypomus, Morris, 1845 | P. ewneatus, Sow. Pal. 274 
285d. [Cxrssoconvs], ‘Gab, 1869 | 7, dubius, Gabb Tert: 251 || 326. Mrcatopon, Sow., 1827 ... | ..- ses vs ve 275 
285e. [Here], Gabb, 1866 «+ | ZL. Richthofeni, Gabb » + | 201|) 326a. Eu-megalodon, Giunbel, M., cucullatus, Sow. Carbf,. 275 
285f. [Copaxra], Scop., 1777 ... | Luc. tigerina, Linn. Ree 251 1862. E 
285g. ates or &A. Ad, 11887 Lue. Childreni, Gray A 251 || 326. Neo-megalodon, Giimbel, | Meg. triqueter, Wulfen ... Tri. 275 
285h. [Myrrea], Turt., 1822 ... | Luc. spinifera, Mont. 5 251 1862, E 3 
2857. [Lrropiscus], Con. “3 1869 Ast. tellinoides, Con. Eoe 251 || 326c. Pachy-megalodon, Giimbel, | WZ. chamaformis, Giimbel a cen || 2 
285k. [Cyonas], Klein, 1753 Lue. divaricata, Linn, Ree 252 1862. 
286. Jaconts,* Reclaz, 1869 ...-| Lucina pecten, Lam. Ms 327. AsTARTILA, Dana, 1849 ... | A. intrepida, Dana . | Pal. 275 
328. ConcHopon, Stopp., 1861 | Conch. infraliasicus, Stopp. I. lias, 275 
Family,—UNGULINIDZ ...| ... 259 329. PacuyrismaA, M. & Bye P.grande,M.and bl... Jur. 276 
Genus— 330. Opis, Defr., 1825 O. lunulata, Sow. » 276 
287. Hzppaavs, Lea, 1833... | H. isocardioides, Lea Eoc 260 || 331. Opisoma, Stol., 1870 _... | Opis paradowa, Buy. ” 276 
288. Scaccura, Philippi, 1844... | §. elliptica, Scacchi Ree 260 || 332. Par-astarTr, Con., 1862] ... a ‘op ee 276 
289. Uneutina, Daud., 1802... | U. rubra, Roissy - 260 || 333. CyPRICARDINIA, Hall, C. lamellosa, Hall Sil. 276 
290. CyreEnorpa, Joan., 1835... | C. Dupontii, Joan. . 260 1859. ; - 
291. Fernanta, Recluz, 1851 F. diaphana, Gmnel. > 261 || 334, ANOPLOPHORA, Sandb., A, fassaensis, Schloth. Tri. 277 
292. Myst, Leach, 1827 ... | I. rotundata, Mont. ui 261 1862. : 2 
(= Diplodonta). 335. Carpinra, Ag., 1841 ... | C. concinna, Sow. Lias. ... | 277 
293. Psaruura, Desh., 1860 ... | Ps. fragilis, Desh. ... | Eoc. ... | 261|| 336. TRIGONODUS, °Sandb., 1864 | 7. Sandbergeri, Alberti Tri. 277 
294. Ternza, Con., 1870 T. parilis, Con. ... | Cret.... |488|| 337. Eunoxa, ? Con., 186 ? ... | Eu. latisuleata, Con. Mio. 277 


* [only know this name from the Zoological Record for 1869, where (on p. 587), the reference to ‘Act. Soc. Linn., Bord., xxvii’, is given. 


TYPICAL SPECIES, 
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OrpeErs, FamIuiEs, AND GENERA. TYPICAL SPECIES, gg i Onpers, Famrires, AND GENERA. 
Ro J 
ae aie 
338. AsTaRTE, Sowerby, 1817... | Astarte lwrida, Sow. Jur. 278 Sub-fam.,—MYCETOPINE 
338a. [Gonrt14], Stol., 1870 A, bipartita, ern a 278 Génia— 
339. GRoDPRIANIA, Speyer, 1860 | Grot.semicostata, Speyer... | Olig. 278 ; 2 
340, PRaCONTA, Stol., 1870 .., | A. terminalis, Rimer Jur. ... |278 |) 877 Teen come 
341. Govrpra, Adams, 1851 G. minima, Montg. Rec 279 0 yo Olss See 
342. Anvernus, Conrad, 1865... | Al. minutus, Con. Cain 279 
343. Goopariia, Turton, 1822 | G. miliaris, Defr. Eoe. 279 
(= Pachydon,* Gabb). Family,—MUTELIDA 
344. Luverra, Desh., 1860 L, Parisiensis, Desh. a 279 
345. Mroromeris, Con., 1866... | IZ parva, Lea R 279 || Genus— P 
346. Goopaxiorsis, Rain. et M.| @. Orbignyi e 280 || 378. MureEta, Scopoli, 1777 
Chalmers, 1863. 379. Pxztopon, Conrad, 1835 ... 
847. Woopt, Desh., 1860 _.... | W. digitaria, L. . | Ree. 280 || 380. SparHa, Lea, 1838 é 
348. Exaruta, Issel, 1869 ... | . Arconatii, Issel ae |e + ot bias ors ee eg 
2, TRiIquEerRA, Klein, ie 
Sub-fam.,—CARDITINE nee “F aes 280 || 388. Anconata, Con., 1865... 
Genus— 384. Casrania, Lam., 1819 
349, Marnerta, Billings, 1858 | IZ. tenera, Bill. Sil. 280 
350, PLevropnorts, King,1848| P. costatus, Brown Per, 280 a eae 
351. Panxocarpira, Con., 1867 | P. austriaca, (Hauer) Tri. 280 Ee ae ta 
352. Puevromerts, Con., 1867 | Pl. tridentata, Con. Mio. 281 || Genus— 
353. Mropon, Carp., 1864 WM. prolongatus, Carp. Ree. 281 || 385. ArHERTIA, Lam., 1808 
354. Preromerts, Con., 1865... | Pt. minutissima, Lea Cain 281 || 386. Murnuerta, Fér., 1823 ... 
355. CycbocarprA, Con., 1867 | C. borealis, Con. Ree. 281 || 387. Barrzerria, H. Ad., 1866 
356. VENERICARDIA, Lam., 1801 | V. australis, Recluz ey 282 
357. Carpira, Brug., 1789 Car. suleata, Lam. 5 283 AC 
358. Myriicarpia,t Blainv., | UW. calyculata, Brug. nD 283 tit CACEA 
1824. Family,—TRIGONIIDE 
359. CarDITAMERA, Con., 1838 | C. arata, Con. Mio. 284 Bie 
amily ELLIDA oa, 29] || 388. CuRToNotUs, Salter, 1863 
eg ge cimnoae 2 389. ScuHizopus, King, 1844 ... 
enus— 390. Nroscuizopvs, Giebel, 
360. Pronoz, Ag., 1843 Venulites triangularis, Jur. 292 1856. 
Schloth. 391. Myornorra, Bronn, 1835 
361. PrycHomya, Ag., 1842 ... | Pt. plana, Ag. Cret 293 || 392. Triconta, Brug., 1789 
(=Radio-concha,Con.,1869). Scaphoidea 
362, ANnTHONYA, Gabb, 1864 ... | A. eultriformis, Gabb a 293 Undulatee 
363. Crassatenta, Lam., 1799 | Cr. pulchra, Reeve Ree 293 Costatee 
(?=PacHytHzRUS), Con.,| Cr. macrodonta, Sow. ... | Cret 294 Glabree 
1869. Quadrate 
Pectinate wae va 
Order,—-UNIONACEA 297 || 393. Remonpra, Gabb, 1869 ... 
Family,—UNIONIDA ee 297 | 394. Mexia, Gabb, 1864 
Sub- ss 299 | 
aleaek eee ae Family,—NUCULANID& 
364. CarBonicorA, McCoy, 1855 | Carb. acuta, Sow. Carbf. | 300 ee 
865. Prisconata, Con., 1867 ... | P. ventricosa, Con. ” 300 | Sub-fam.,—NUCULANINE 
366. Unto, Philippsson, 1788 ... | U. pictorum, Linn. .. | Ree. 300 | Genus— 
367. Marearrrana, Sck., 1817 | M. margaritifera, Linn. ... | ,, 301 || 395. CucuLtntELna, McCoy, 1851 
368." MonoconpyLma, d’Orb., WM. Paraguayana,VOrb.... | ,, 301 || 396. Prrrisonora, Con., 1869 
1835 397. Nucwtxana, Link., 1807 ... 
369. Psrvpopon, Gould, 1844 Ps, Salwinianus, Gould ... | ,, 301 || 397a. [ApRana], H. and A, Ad., 
370. TRriagonopon, Conrad Monocondylea crebristri- Re 302 1857. 
ata, Anth, 398. Yonpra, Moller, 1832 
371. Lraumrnata, Conrad, 1865 | Monoc. Mardinensis, Lea| ,, 302 
372. Gonrtpra, Conrad, 1857 ... | Anudonta feminalis,Gould | ,, 302 ‘ 18 = 
373. Barbara, Humph., 1797... | B. plicata, Humph. . 303 Sub-fam.,—MALLETINE 
374. Anoponta, Cuv., 1798... | A. eygnea, Linn. Po ag 303 | Genus— 
375. Microconpyima,§ Vest., | Margaritana Bonelli, Fér.| ,, 399. Nucuxarta, Con., 186? ... 
1866 g 400. MALE D 1832 
; . Manrerra, Desm. Bete 
376. Byssanoponta, d’Orb., B. Paranensis, VOrb. * 303 || 401. Nerno, H. and A. Adams, 
1846. 1857. 


M. soleniformis, V’Orb. ... 
Mycetopus emarginatus, 
Lea. 


M., elongata, Sow. Aas 
Pl. Spekei, Woodw. 

Sp. rubens, Lam. 

L. Blainvilleana, Lea 

T. subviridis, Klein 

A. contorta, Lea 

C. ambigua, Lam. 


Fi. semilunata, Lam, 
M. lobata, Fér. Pee 
Bart. Stefanensis, Moricaud 


C. elongatus, Salt. 
Sch. obscurus, Sow. 
NV. levigatus, Giebel 


M. vulgaris, Schloth. 

T. margaritacea, Lam. 

T. scabra, Lam. 

Tr. suleataria, Lam. 

Tr. costata, Lam. . 
Tr. longa, Ag. ao 
Tr. dadalea, Park. 

Tr. margaritacea, Lam. .., 
R. furcata, Gabb 

M. sella, Gabb 


C. cultrata, Sandberger ... 
P. protexta, Con. me 
N. emarginata, Lam. 

V. lanceolata, Lam. 


Y. lanceolata, Sow. 


N. papyria, Con. 
M. chilensis, Desm. és 
N. australis, Q. and Gaim. 
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* Conrad (Am. Journ. Conch., vol. vi, p. 196,) places Pachydon, for which he would rather substitute the name Anisothyris, among the CORBULIN2Z, but I do not think that its 


identity with Goodallia can be questioned. 


+ Shell ovately elongated, much compressed, inequilateral, anteriorly much shorter; concentrically striated; umbones very small, curved in; lunule small, deep; hinge with a 


single, large, elongated, cardinal tooth in each valve; type, EZ. Arconatii, Issel, from the red sea, (Akaba-bay). The characters of the species, as 
determine the classification of the genus. In genoral form it is evidently close to Goodallia, but it also exhibits considerable relation to some of the el 


Malacologia del Mar rosso, 1869, p. 85, pl. i, fig. 10). 


(?Sub-genera, Beguina, Glans, Thecalia apud H. and A. Adams, Gen. II, p. 489). 
§ The type species is said to differ from Margaritana by haying the gills in their entire length united to the mantle, a small cardinal tubercle in each valve, (Vi 


Mittheilg. des Siebenbiirg. Ver. f, Naturw., vol. xvii, 1866, p. 194). 
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Family,—NUCULIDA ae 325 || 433. Hippropopium, Sow., 1821 
434. Prasina, Desh., 1863 
Sub-fam..—NUCULINE 825 || 435. Juxra, Gould, 1862 
Genus— 436. PHAsEoLIcAMA, Valence. ... 
402. Nucuna, Lam.,1799 ... | NW. nucleus, Linn. Ree 325 || 437. Moprorarca,* Gray, 1840 
402a. [Acina], H. and A. Adams, | . divaricata, Hinds ep 325 
1857. Family,—MYTILIDA 
Sub-fam.,—SAREPTINE ts 325 || Sbfam..—DREISSENINE ... 
ens Genus— 
403. Sarerra, A. Adams, 1860| 8. speciosa, A. Ad. Bec (Seat a ga Sa ae 
404, CrENnoponta, Salter, 1851 | Cten. contracta, Salter Pale 326 Aggy Anmeioorrens Salted 
1863. 
eee ee 330 | 440. Myattna, Koninck, 1842 
Sub-fam.,—AXINEINE 333 || 441. Seprirer, Recluz, 1848 ... 
G6 442, DRreissENA, Van Beneden, 
enus— 1835 
405. NuUcUNELLA, d’Orb., 1850 | N. Nystii (Stalagmium Cain. 333 ; 
’ Nystii, Galeotti). 442a, [Concerta], Partsch, 1835 
406, TRIGONOCE@LIA, abe ae T. inequilateralis, VOrb. | ,, 333 Su0-fam.,—ORRYV ELINA... 
407. Liopsis, Sassi, TSP es. des multistriata, Forsk. Ree. 833 || Genus— 
408. Cyriina, A. Ad., 1860 ... | C. suleata, A. Adams is 334 || 443. CRENELLA, Brown, 1827... 
409. Nucryetza, S. Wood, 1850 |} WN. ovalis, Wood Mio 334.|| 444. Dacripium, Torell, 1859 ? 
410. AxrnzA, Poli, 1791 A, glycimeris, Linn, 5 334 || 445. Moptonarta, Beck, 1846 
(= Pectunculus, Lam). 446. ARcOPERNA, Con., 1865 ... 
411. Lynroprsma, Con., 1841... | Z. plana, Con. Sil. 334.| 447. Myrina, H. and A. Ad., 
| . 1857. 
Sub-fam.,— ARCINE 335 
Genus— Sub-fam.,—MYTILINE 
412. Canrprona, Broderip, 1834 | C. retrostriata, Buch Dev. 335 || Genus— 
413. Cypricarpirss, Con., 1841 | Cyp. ventricosa, Hall Pal. | 335 | 448. Lrrnopomus, Cuv., 1817... 
414. Baxewerrzia, King, 1848 Mytilites ceratophagus, Per. 335 || 448a. [Boru], Mérch, 1852... 
Schlotheim. 449, LrrosoLenvs, Carpenter... 
415. Macrovon, Lycett, 1845 | 1 Hirsonensis, @Arch. ... | Jur, 336 | 450. Moproza, Lamarck, 1799 
416, GRAMMATODON, Meek and | G. inornatum, M.and H.... | Cret. 336 | 450a. [BracnyponTEs,] Swains. 
Hayden, 1860. 4506. [Apuna], H. & A. Ad., 1856 
417. Nrmopon, Con., 1869 N. Eufalensis, Conrad " 1336 || 451. Myrizus, Linn., 1758. 
418. Cucunzartsa, Desh., 1860 | Arca heterodonta, Desh.... | Koc. 337 || 451a. [Staverra], Gray, 1858... 
419. Cucurima, Lam., 1801 ... | C concamerata, Martini... | Ree. 337 | 
420. Triconoarca, Con., 1867 | Arca Ligeriensis, Orb. ... | Cret. 337 | Family,—PIN NID 
421, Lavtarca, Conrad, 1862... | LZ. gigantea, Con. + | Eoe. ... | 338 | genus — 
oe aor Shee Woranerso.,Gpy Ree. (288) 452. AvicuLoPINNA, Meek, 1864 
423. Luwnarca, Gray, 1842 L. costata, Gray - |338 |] 453. Trrourres, Plott 1676 
424, Isoarca, Miinst, 1842 I. decussata, Minst. Jur. 339 : eect oot) bo 
: 2 454. Pinna, Linné, 1758 ae 
425. Arena, Gray, 1842 A, pexata, Say Ree. 339) cree pregnant Cat 1864 
426. SEnrLia, Gray, 1847 S, senilis Linn. i 339 : 4 Ps ee 
427. ANOMALOCARDIA, meres A, antiquata, Linn. - 339 Family,—AVICULIDH 
427a. (ScapHarca], Gray, 1847 | A. inequivalvis, Brug. a 339 Sub-fam,,— AVICULINE 
4276. [Nemoarca |, Conrad,1869? | N. cretacea, Con. Cret. 339 |! Genus 
428, Barzarra, Gray, 1840 B. barbata, Linn. Ree 340 ae 
2 “ : 3 : | 456. Mr@amponta, Hall, 1859... 
428a. [CucULLEaRcA], ar ) C. lima, Con. Koe. 340) 457 Amsontcuta, Hall, 1843... 
428). [Acar], Gray, 1851 (?) ... | A. divaricata, Sow. Ree 340 | ny oe ae aes 
428c. [Catiiarca]|, Gray, 1851? | C. alternata, Reeve a 340) rear NageTie Mae 1866 
428d, [Srriarca], Con., 1838 ... | St. centenaria, Say Mio. 340 " se i 
428. [Lituarca], Gray, 1840... | B. lithodomus, Sow. em aidda leo. Steminitua, McCoy, 1644 
429, Anca, Linn., 1799 4. Noe, Linn TIN ba cease See I OP 
: 3 ~ " z : ” 462. Postponomya, Bronn, 1837 
463. Mownortrs, Bronn, 1830 
Order,—_MYTILACEA ... 358 || 464. Hatosta, Bronn, 1830 
= 465. Prerrtnea, Goldf., 1832 ... 
Family,—PRASINIDA 359 || 466. Psvpo-Monoris, Beyrich, 
Genus— 1862. 
430. Moproropsis, Hail, 1847 | M. modiolaris, (Con.) Pal. ... | 359 || 466a. [Oxyroma], Meek, 1864... 
431. Hripromya, Salter, 18??|... Sas Bee Dev. ... | 360 || 467. CASSIANELLA, Beyr., 1862 
432, Mvyoconcna, Sow., 1825... | MW. crassa, Sow. Jur. ... |360|) 468. PrERoPERNA, Morr. and 
(=Modiolina, Miil., 1851). Lyc., 1853. 


H. ponderosum, Sow. 
P. Burbonica, Desh. 
J. exquisita, Gould 
Ph. Magellanica, Val, 
M. trapezina, Lam. 


tee 


HZ, crassus, Sandb. 
A. carbonaria, Salt. 
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Lith, lithophaga, Linn. ... 
L. splendida, Dunk. 

L. spaciosus, Carp. he 
Modiola modiolus, Linn.... 
Mod. plicatula, Lam. 

A. soleniformis, d’Orb. 
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* In the text this genus is referred to the family GLOSSID.2. 
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. 469, Avortna, Keyserling, 1846 
470. Avicuna, Klein, 1753... 
470a. [Exectroma], Stol,, 1871 
470b. [Meneaarina], Lamarck,, 


Sub family,—MELININE + 


Genus— 
471, ActTINoprsMA, Sandberger, 
1856. 
HernestA, Laube, 1866... 
GeERVILLEA, Defr., 1820 ... 
InocEeRAmvs, Sow,, 1819... 
{Actrnoceramvs ], Meek, 
1864, 
[VoLvIcERAMtS], Stol., 
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472, 
473. 
474. 
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475. 
476. 
477. 


478. 
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Anopma, Eichw., 1861 ... 
PutvinitEs, Defr., 1824... 
PERNOSTREA, Mun,-Chalm., 
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Leproconcna ,Giebel, 1856 
CrENATULA, Lam., 1802... 
Metin, Retzius, 1788 ... 
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Sub-fam.,— VULSELLINE 


Genus— 
481. Etramvs, Deslongsch., 1856 
482. CnHatmasta, Stol., 1870 ... 
483. Nayapina, Mun-Chalm., 
1862. 
484, Drarya, Rouault, 1850 ... 
485. VULSELLA, Lam., 1799 ... 
486. Marzirvs, Lam., 1799 


Order,—OSTREACEA ... 
Family,—_RADULIDA 


Genus— 
487. Rapvuta, Klein, 1753 
487a. [Manrertum], Bolten, 
1798. 
(Acrsta,] H. and A. Ad., 
1855. 
487c. [PuAcrostoma ], Sow., 1812 
487d. {Loratuna ], S. Wood, 1839 
487e, [Crenorpes], Klein, 1753 
487f. [CrenosTREON], Eichw., 
1867. 
488. 


4870. 


Liga, Bronn, 1831 


Family,—PECTINIDA 


Genus— 

489. AVICULOPECTEN, McCoy, 
1855. 

PERNOPECTEN, Winchell, 
1865. 


490. 


491. 
491a. 


Prcren, Klein, 1753 rr 
[Cutamys], Bolten, 1798 


TYPICAL SPECIES, 


A. Pallasii, Keys. 

A. hirundo, Linn. He 
A. smaragdina, Reeve 

A, margaritifera, Linn. .., 
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A, malleiforme, Sandb. ... 


H. Joannis-austria, Kiipst. 
G. solenoides, Defr. 

I. Cuvierianus, Sow. 

T. sulcatus, Park. 


T. involutus, Sow. 


A. lobata, Auerb. & Frears 
P. Adansonii, Defr. 
P. Bachelieri, V Orb. 


L. paradoxa, Gieb. 


C. avicularis, Lam. 
Mel. ephippium, Linn. 
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E. polytypus, Des}. 
Pulsella Turonensis, Duj. 
N. Heberti, M.-Ch. 


D. Deshayesiana, Rouault 


V. lingulata, Linn. 
MM. vulgaris, Linn. 


R. lima, Linn. 
? R. hians, Gm. 


R. excavata, Chem. 

R. gigantea, Sow. 

R. sub-auriculata, Mont... 
R. scabra, Born AD 
Ct. distans, Eichw. ae 


L. strigillata, (Brocchi)... 


A. concavus, McCoy ane 
P. limeformis, W. 


P. varius, Linné 
P. bifrons, Lam. 
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4916. 
491e. 
491d. 


{Lrrorrcten], Con., 1867 
[Patiicom], Martini, 1773 
[CampronEcres], Agassiz, 
1864. 
[Psevpamvusium], Klein, 
1753. 
[SyncycroneMA ], Meek, 
1864. 
Amusivm, Klein, 1753 
Vona, Klein, 1753 
Hemirectren, Ad. & Reeve, 
1849. 
1821 


491e. 
491f. 


492. 
493. 
494. 


495. Huynires, Defr., 


Family,—SPONDYLIDZ ... 


Genus— 

496. PxurcatuLa, Lam., 1801 ... 

496a. ?(Plicatule reticulate ), 
tag gk aa ae 

496b. ? ; 

497. SPONDYLUS, Klein, 1753. 

497a. ? ves 

498. Pepvm, Brug., 1792 a, 

499, TERQUEMIA, Tate, 1867 ... 


Family,—PLACUNIDE 


Genus— 

500. Pxracuna, Brug, 1792 

501. PracuneMA, Stol., 1871... 

502. Hemipiicatuna, Desh., 
1864, 


Family,—OSTREIDZ 


Genus— 
503. Osrrea, Linné, 1758... 
503a. [ALEcTRYONIA ], Fisch. de 


Waldh., 1807. 
504. GrypHma, Lam., 1801 
505. Exoayra, Say, 1819 
505a. [AMpurpon?a], Fischer, 
1829. 


Family,—ANOMIDA 


Genus— 
506. Pxracunopsis, Morr. and 
Lye., 1853. 
507. CycrostREoN, Eichw., 1867 
508. Paranomra, Con., 1860 ... 
509. Carona, Cant. 18388 ... 
510. Popoprsmus, Phil. 1837 
511. Pracunanomia, Brod., 
1832. 
512. Lrwanomra, Bouch., 1850 
513. ANOMIANELLA, Ryckh., 
1852, 
514. Anomra, Linn., 1757. 
514a. [Patro], Gray, 164990 
515. ADNIGMA, Koch, 1845 : 
516. Drprosouiza, Con., 1866... 
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P. nodosus, Linné Ree. | 425 
P. plica, Linné 39 425 
P. lens, Sow. Jur. 425 
P. exoticus, Chem. Ree 426 
P. rigidus, H. and M. Cret. ... | 426 
Am. pleuronectes, Linn. ... | Ree. 426 
Vola Jacobea, Linn. Pa ees 426 
H. Forbesianus, A. & Reeve| ,, 427 
H. Cortesii, Defr. Cain. 427 . 
P. plicata, Forsk. Ree. ... | 440 
Pl. retifera, Desh. Jur. 441 
Pl, solea, Laube Tri. ... | 441 
Sp. gederopus, Linné Ree. 441 
Sp. pulvinatus, Zittel Cret. 442 
P. spondyloideum,Gmel....| ,, 442 
Terq. pectiniformis, E-Desl. | Lias.... | 443 
ae 450 
P. placenta, Linn, «| Rec. ... | 451 
P. sella, Gmel. “ss 451 
Hemipl. solida, Desh. ... | Eoe. 451 
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O. edulis, Linn. Ree. . 453 
Ostrea cristagalli, Linné.., * 454 
G. angulata, Lam. if 454 
E. costata, Say Cret. 454 
E. Boussingaultii, dv Orb. 5 455 
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P. Jurensis, Roem. oe | Jur. 474 
C. Nilssoni, Hag. Cret. ... | 475 
P. Saffordi, Con. 1) cee 
C. placunoides, Cant. Cain.... | 475 
P. decipiens, Phil. Rec. ... | 476 
P. macrochisma, Desh. Pee hei 
L. Grayana, Bouch. Dev. 477 
L. proteus, Ryckh. Carbf. | 477 
A. ephippium, Linn, Ree, 477 
A, elyros, Gray = 477 
2, enigmatica, Chem. fe 477 
D. cretacea, Con. Cret. ... | 478 


PELECYPODA 


OF THE 


CRETACEOUS ROCKS OF SOUTHERN INDIA. 


Sub-kingdom, MOLLUSCA. 
Class, PELECYPODA, Goldfuss. 


Cuaracters.—Bilateral, aquatie Mollusca, with the mouth and anus situated 
at opposite, or nearly opposite, ends, without a distinet head, or any solid buccal 
plates in the mouth ; breathing through partially free lamelliform gills, attached at the 
sides of the body ; effecting their movements by an elongated compressed foot, situated 
ventrally ; enveloped in a mantle which is dorsally always united, in front and 
behind, and often also ventrally, separated ; secreting laterally two equal or sub-equal 
solid valves which partially, or wholly, cover the fleshy part of the animal, the 
latter being connected with the valves by one or two strong retractile muscles, while 
the valves themselves are along the dorsal side joined to each other by more or less 
distinctly developed hinge-teeth and internal, or external, horny ligaments. 


As I shall often have occasion to allude to the importance of the anatomical 
characters in the classification of the different orders and families, I will first give 
a brief general explanatory account of the principal points in the organisation 
of the class Pelecypoda, and then I will state my reason for having adopted 
the latter somewhat uncommon denomination. 

The form of the body is, with very few exceptions (and these occur in every 
class), elongated or roundly oval, surrounded by a fleshy mantle, the external 
edges of which are always partially free and secrete laterally two perlaceous or 
calcareous valves. The principal variations in the form of the body are— 

1st.—Forms represented by the well known ship-worms, in which the posterior 
part of the animal is greatly prolonged, and secretes a more or less continuous 
calcareous tube which in some cases encloses the rudimentary valves of the species, 
in others becomes partially or entirely confluent with them. This elongated form 
of all the so-called PHOZADACEA, which bore in wood, rock or sand, &c., is 
essentially connected with their habitat. 

2nd.—The body is oval or rounded, with two free, equal, or sub-equal, but 
quite similarly formed valves. To this group by far the largest number of 
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Pelecypoda belongs; but they exhibit in the different families a great deal of 
variation as regards the characters relating to the number of hinge-teeth and the 
position of the ligament. 

3rd.—The body is slightly irregularly bilateral, and the two valves are some- 
what dissimilar and mostly unequal. This is either produced by one of the valves 
becoming attached to a solid object (Caamuzpx, H1rppuritip#, Osrrrmwz), or by 
the animal being temporarily, or permanently, attached with the aid of certain 
horny filaments, called the byssus (some Pzerryip2). 

The extent to which the margins of the mantle are united or separated 
exhibits all stages of gradation. The smallest number of openings in the mantle 
are two, one anteriorly for the protrusion of the foot, the other posteriorly for the 
siphons, but sometimes when the latter organs are not especially developed, the 
mantle is open all round, except dorsally. The edge of the mantle is the only 
place where occasionally (in some of the Arcipz, Trieonnpa#, Pecrinipaz, and 
others) small occelli occur which probably represent the organ of vision. 

The mantle is, as a rule, not firmly connected with the shell, except through 
the retractile muscles, or adductors, of which there are two,- one anteriorly and one 
posteriorly,— or only one which in that case is nearly central, and represents, I 
believe, the posterior muscle. Besides these large retractile muscles there are often 
smaller lateral muscles developed, which partially support the movements of the 
gills and palpi, partially the foot, and these smaller muscles are generally attached 
to the shell below the umbones, or close to the large muscular scars. Only 
in the family Zucivrpz, and some other closely allied forms, the outer side 
of the mantle is partially attached by short muscles to the internal layer of the 
shell, producing certain very characteristic rugosities. 

The mantle encloses all the internal organs of the animal, or, at least, within 
it all the other organs can, as a rule, be retracted. 

The mouth is situated always anteriorly close to, a little below and behind, 
the anterior retractile muscle (if two are present); it is provided on either side 
with a pair of generally sub-trigonal and internally striated labial appendages, 
the so-called palpi which only in exceptional cases are nearly rudimentary. 
Internally the mouth does not possess any kind of a solid radula or buccal plates 
which are usually found charaeteristic of the Gastropods. 

At each side of the body, there is, as a rule, one pair of lamellar gills which 
are composed of very thin transverse filaments, and these are again connected 
by fine longitudinal fibres and covered by a very fine ciliated epithelium which 
keeps the water in constant motion. Along the base, where the principal artery 
lies, the gills are attached to the body; the remaining part of them is free, but 
sometimes the leaves on one side are posteriorly grown together with thos® of 
the other side. I have examined one or two animals of almost every family of 
Pelecypoda, and in all I found that there are at least two gill-lamell present on 
either side,—never a single one,—though they are often unequal, and one of them 
sometimes, as in the Zzzz1vrpx, nearly obsolete. In some Asrarrip# I observed 
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occasionally three lamellee on each side; and in some of the Arcrp# each gill is so 
completely folded over on itself as to represent a double lamella. In general appear- 
ance and structure the gills of the Pelecypoda do not differ in any way from those 
of most other aquatic animals, and they perform the same functions of respiration. 

The water is supplied to the gills, either through a special siphon which is 
situated posteriorly below the posterior muscular scar and is produced into a 
longer or shorter tube, or it has access to the gills within the greater part of 
the open space of the mantle. However, even in such forms as Astarte or Unio, 
in which the mantle-margins are below perfectly disunited, it will be observed 
in the living animal that, as arule, the water is admitted to the gills only, 
or especially, at the place where the inhalant siphon should be situated; this 
place is provided with elongated cilia and generally kept open, while on the ventral 
side itself the mantle-margins fit closely against each other. The current of water 
passes through the inhalant (lower) opening, or siphon, along the inner, lower, or 
ventral, side of the animal and returns along the attached bases of the gills, issuing 
from the internal cavity by the upper or exhalant opening, which is either grown 
together with the inhalant siphon and equally prolonged, or separated from it, and 
represented by a simple notch or slit in the mantle. Only in the Crassarezzipa, 
some of the MYTILACHA, and in all the OSTREACEA, the anal, or exhalant, 
opening is not specially marked. The continuous current is, however, not suffi- 
cient to carry off the water which enters the body by the inhalant siphon, or 
other openings of the mantle: In almost all Pelecypoda which I observed the 
body appeared from time to time to contract, the animal generally closing the 
posterior siphonal openings and ejecting with great force a quantity of water 
through the pedal and ventral opening. This forcible ejection of the water also 
often appears to be done with the object of assisting in locomotion. 

The foot is a retractile and expansile muscular mass situated on the anterior 
ventral side; itis variable in size and shape. The most usual form of the foot is 
sub-eylindrical or somewhat broadly elongated, with the lower anterior edge 
more or less distinctly sharpened, like that of a hatchet, and hence the name of the 
entire class. In some families, as in the Sozzyrps#, the foot is club-shaped, but it 
has the bluntly sharpened edge in front; in some of the Arcrpa, Nucuzipa, and 
allied forms, the sole can be expanded and again folded together, so as to form a 
sharp, generally serrated edge. In the Hrycryzp# it is truncate and can be 
dilated into a kind of disc; only in the ZLucryrp#, and a few species of the 
Uyriipa, it is vermiform, obtusely rounded or truncate at the end. Sometimes 
there are at the posterior side of the foot certain horny fibres secreted for the 
purpose of enabling the animal to attach itself permanently, or temporarily, to 
solid* objects; these fibres are called the byssus, and in the species which have it 
developed the foot generally becomes more or less rudimentary, though it never 
disappears. In some of the attached OSTREBACLEA, the foot, however, becomes 
obsolete in the full grown animals, but it does exist in the very young ones. 
Internally the foot is very often hollow and penetrated by an aqueous canal, 
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which pexmits the great expansibility of the muscle; its position is regulated 
by certain muscles attached internally to the shell. There are generally two pairs 
of these pedal muscles present, one anteriorly and the other posteriorly, each 
suspended above one of the muscular scars. It does not appear to have been 
noticed that the byssus of the Pelecypoda is secreted exactly at the same place 
where in the Gastropoda the operculum is situated, and although both these 
organs are very differently shaped and developed, and serve entirely different 
purposes, there exists as to position an unquestionable homology between them. 

The food of the Pelecypoda consists of the most minute particles, in a great 
measure of Infusoria which are brought into the cavity of the body with the 
water required for respiration. The current of water passes from the siphons 
anteriorly towards the mouth, and it appears to be the chief function of the labial 
palps to direct or convey such particles as may serve for food to the mouth, the 
lips of which are fleshy, but not hardened. A kind of salivary glands has been 
observed in Zeredo and allied forms, but it appears to me that these glands are 
of common occurrence in most of the Pelecypoda,* though as yet apparently not 
recorded. They consist of a pair of usually very small globular or sub-cylindrical 
masses which lead by a thin canal into the muscular cesophagus, immediately 
behind the mouth. The stomach is, as usually in other Mollusca, enveloped in 
the liver, and so is also a portion of the alimentary canal which does not attain 
any considerable length; the former often has in front an appendage which is 
filled with the so-called erystal-style, and which I have also often observed in many 
Gastropods. The rectum passes through the heart and terminates behind the 
posterior retractile muscle, where the ejecta pass into the exhalant siphonal opening, 
or freely between the mantle at the place where the water issues from the body. 
Besides the liver, the only organ of a peculiar secretive character is a pair of so- 
called Bojanus’-glands; they are situated posteriorly close to the heart, a little in 
front and above the posterior retractile muscle. These glands are of a spongy appear- 
ance, either of yellowish or violet color, and are partially connected with the heart, 
partially with the vascular system direct, often admitting water to the pericardium 
or the heart. It seems certain that to some extent at least these Bojanus’-glands 
represent the spleen and kidneys; their internal canals either terminate separately 
close to the generative organs, or together with them in the same opening. 

The circulation of the blood has as its central organ a heart which receives 
from the gills the oxidised blood, though this becomes partially mixed with venous 
blood just before it enters the heart. The greater part of the venous blood, 
however, coming from the foot, the mantle, &c., collects either in the Bojanus’- 
clands, or returns direct to the auricles of the heart. This impurely oxidised, 
mixed blood issues from the heart in two principal branches — arteries — one leading 
to the intestines and towards the mouth, the other to the foot; from the former 
are supplied by repeated branchings the mantle and the palps, from the latter 
the generative organs. 


* I hope to be able to publish some further details on this anatomical subject. 
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The nervous system consists of three principal pairs of ganglions ; the first, 
or anterior, lies close to, behind, and above the mouth; the second, or middle one, 
is situated in the foot, and becomes more or less rudimentary with the decreasing 
size of the latter; this ganglion supplies the ear with nerves and partially also the 
generative organs; the third, or posterior, ganglion is generally the largest, and 
situated somewhat in front and below the posterior retractile muscle. The first 
and last ganglion are never absent; the former supplies the anterior part of the 
body, including the frontal portion of the mantle, but especially the lips and 
intestines ; the latter provides with nerves the gills and the greater part of the 
posterior mantle, including the siphons. 

There are no special organs of touch which are principally situated in the fleshy 
marginal portions of the mantle and in the extremities of the siphons and of 
the foot ; the palps appear to be concerned in the action of this organ only with 
reference to the food which passes towards the mouth. No special and permanent 
eyes are present in any of the Pelecypoda, and the only organs representing them 
are the occelli which have been observed at the edges of the mantle of some 
Arcip#, Pxcrinm, and others. As regard their structure, these occelli, however, 
quite correspond to the eyes of other Mollusca, and each is supplied with a short 
special nerve. The ear consists of a pair of small cavities, situated in the 
muscular tissue of the foot; each has a large otholite, and is supplied with nerves 
from the pedal ganglion. 

Most of the Pelecypoda are of distinct sexes, only some of the sessile or 
permanently attached forms being hermaphrodites. The sexual organs are situated 
in the posterior part of the body, close to the Bojanus’-glands and, like these, 
generally consist of two glands. In the early stages the glands in the different sexes 
are very similarly formed; it is only when the spermatozoa on the one hand and the 
eggs on the other are more developed that the sexual distinction can be recognized 
with sufficient certainty. The fructification of the eggs appears to take place 
through the water, with which the spermatozoa enter the body of the female ; 
but direct observations on this point are as yet very few and not very satisfactory. 
It is, however, certain that the eggs generally attain a very high state of develop- 
ment in the body of the females, and that—evidently in order to be able to retain 
the large number of eggs,—the females are often distinguished from the males by 
a more ventricose form and a iarger size. Sometimes the embryos remain in the 
body of the mother till they attain a perfect form with a well developed shell. A few 
species, as in Galeomma, Lasea (= Kellia), and others, are said to be viviparous. 

The development of the Pelecypoda in the egg from its earliest stage is much 
similar to that of other higher organised aquatic Mollusca. With the exception 
of the presence of a peculiar flagellum during the earliest stage of age, and the 
occasional presence of little occelli or eyes at the base of the labial palps, there 
is nothing peculiar in their metamorphosis, and the secretion of the shell begins 
at a very early period of age. 

B 
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The principal variations in the form of the shells have been already alluded 
to in the account relating to the general form of the body. In the typical forms 
there are always two valves present which correspond to the sides of the body, and 
into which all the soft organs of the animal are retractible. The PHOLADACEA 
form in part an exception of this, the true valves being sometimes reduced to a very 
small size, while the posterior part of the body with the siphons is greatly pro- 
longed and secretes a special calcareous tube. In all the other orders of the Pele- 
cypoda the valves are, when free, either perfectly equal or sub-equal ; when one of 
the valves is permanently attached, the free valve is mostly somewhat smaller, 
while the other grows somewhat irregularly, adapting itself to the object upon 
which it is sessile. ‘The external ornamentation of these foreign objects is, however, 
generally transferred to one or both the valves of the sessile shell. 

The principal increase of the valves takes place at their periphery, the shell 
mass being secreted by the edges of the mantle, which when entire produce a simple 
striation, more or less regularly concentric with reference to the position of the 
umbones; but when they are undulating or dentate, the formation of various” 
radiating strie and ribs on the shell surface is the consequence. Thus, consider- 
ing these two kinds of secretion, we shall have naturally to divide the ornamenta- 
tion of the shell-surface of Pelecypoda into a concentric and a radiating one; the 
other terms relating to strie, ribs, spines, tubercles, &e., are only relative and 
easily intelligible; they refer more to the character of individual specimens than 
to that of the larger and more general divisions. 

The terminology of the parts depends on the position in which the shell is 
placed; and in regard to this important point two views are upheld by naturalists. 
The one adopts the position, with the beaks laterally, the anterior end turned 
below, and the posterior, or siphonal, above,— the other, the position with the beaks: 
uppermost, and the two ends anterior and posterior, as the more natural one. I 
shall conform to the latter view which, though the older one, certainly appears 
to me the more correct and more natural one, at least as far as the greater 
number of the typical groups of Pelecypoda is concerned. 

The shell being placed in such a position that the umbones are situated above 
the oral end anteriorly and the siphonal end posteriorly will define our terminology. 
‘The shells will, therefore, be classed first as equi- or inequi-lateral. It is usual that 
the umbones are incurved towards the anterior end, but opposite cases are not 
uncommon. The margin of the shell just below and in front of the umbones is called 
the lunular, that behind the beaks, where the ligament is attached, if external, 
the areal. If the regions of these two margins are particularly circumscribed by 
lines or ribs, being either peculiarly excavated or elevated, the names dunula and 
area are commonly applied to them. The ventral margin becomes in the above noted 
position of the shell the lower, and is naturally so; at the anterior part of it the 
~ foot protrudes, and this is, as a rule, much more often the natural position of the 
Pelecypoda, when moving in the mud or sand, than that the anterior part should 
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be turned perpendicularly downwards, a position which is actually only to be 
naturally observed in many 1/YACHA, but rarely in any of the other orders. ‘The 
terms anterior and posterior declivity are identical with lunuwlar and areal slope, 
and are restricted to the dorsal, generally convex, region of the animal and shell. 

The valves composing the shell either fit closely with their margins toge- 
ther, or they form a gape anteriorly, or posteriorly, or ventrally, mostly at the 
place where the foot protrudes; the valves are consequently termed either closed 
or gaping. The distance from the anterior end to the posterior will be spoken 
of as the length of the shell, and in the measurements given the extreme length 
will be always recorded. A line drawn from the top of the umbo perpendicu- 
larly upon the length and extending to the opposite ventral margin will be 
understood as the height; and the shortest straight line between the greatest 
convexities of the valves will be noted as thickness. The terms right and left 
valve are self-understood from the above noted position. The side of the shell 
where the mouth of the animal is situated and nearer to which, as a rule, the 
foot protrudes is the anterior, it is in a greater number of Pelecypoda also the 
shorter one. The only slightly confusing difficulty arises in case of the shells living 
attached, their form being then often greatly altered; but even as regards these I 
shall retain the same uniform terminology, placing them always in such a position 
that the umbones are situated above, and the margins of the lunular and areal 
declivities either in a horizontal line or sloping under similar angles, as the case 
may be. The terms attached, or larger, and free, or smaller, valve may often be 
conveniently used, without in any way interfering with the above terminology. 

The expressions of cardinal and lateral teeth, external ligament, fulcra or 
nymphee, internal ligament or cartilage, cartilage processes, or pits, pallial and 
muscular impressions, &c., are so commonly and uniformly used that I do not 
need relate them here in detail. 

The extent to which the mantle-margins are united or separated, the form 
and number of the retractile muscles, the shape of the labial palps, gills, siphons, 
and of the foot, together with the general form and structure of the shells, the 
position of the ligament and cartilage, and the form, number, and disposition of the 
hinge-teeth, supply the principal distinctions upon which our classification into 
orders and families is chiefly based. 

I now return to the question concerning the propriety of the term Pelecypoda, 
which I have here adopted for this class of Mollusca. It is essential that this 
point should be discussed upon all its merits. 

One of the oldest names applied to this class is that of prrmyra, first used 
for it by Aristotle. It was very early (1681) changed into szvazrra, and by 
Lamarck (1818) into covcuzrrra, Both the latter names became very popular 
among conchologists, while Turton and Swainson again introduced the original 
appellation of Aristotle, though not with success. . 

Blainville, having regard to the lamellar shape of the gills, proposed (1814) 
the name ZLAMELLIBRANCHIATA; sometime afterwards (1828) the more correctly 
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derived name £z47ToBRANCHIATA Was Substituted for it by Menke, and a little later 
(1830) replaced by zz4roBRANCHLA. 

In 1820 Goldfuss proposed in his Manual of Zoology the name przEcyropa, 
evidently with the object of obtaining uniformity with the nomenclature of the 
other classes of Mollusca, the Cephalopoda, Gastropoda, Brachiopoda, &e. The 
name Pelecypoda has regard to the very usual hatchet-shape of the foot, its 
presence and form* being indeed even more constant than in the Gastropoda. 
Burmeister suggested in 1843 the name cormuopopa, evidently having the same 
object in view as Goldfuss had, but I do not think that the latter name is 
equally characteristic as the former; at any rate, it is no improvement upon it. 
At last Bronn suggested in 1861 the name zz4rocepHaza, though he rather appears 
to have expressed himself in favor of Menke’s zzaroBrancata. 

Looking at the various names, as noted above, I would at first observe regarding 
their derivation that an attempt evidently has been made to obtain a denomination 
which is taken from one of the principal characters of the Mollusca, and, therefore, 
it seems not desirable that the number should be increased by any other new name, 
unless its greater usefulness and propriety has been fully established. In making, 
therefore, a selection from the existing materials, it seems to me not only extremely 
convenient and desirable, but also natural, that we should observe a uniformity 
in the denomination of the various classes of the sub-kingdom Mollusca, provided, 
we admit that those classes are merely modifications of one — the molluscous— 
type, (an opinion upon which, I believe, there is hardly a division among 
naturalists), and that the classes represent those modifications as developed in some 
or other principal organ. 

The names grvatrra and concurrera have been rejected, because there are 
other classes of Mollusca and other animals (Brachiopoda, Cirrhipeda, Entomostraca) 
which possess two valves, while there is nothing in the names which would 
sufficiently characterize the class, and which could be used for a uniform denomi- 
nation. The names z24ueLLiIBRANCHIATA, OY BLATOBRANCHIA, have, on the contrary, 
been thought very appropriate, but it is clear that the same objection applies to 
them, as to the two former names: First, there is nothing characteristic or 
peculiar in the lamellar shape of the gills which does not occur in other, chiefly 
higher organised, aquatic animals; and then the single fact, that there are Mollusea 
with lungs as well as with gills, and some without either of them, makes the term 
—branchia not eligible. The third name is Bronn’s #z4arocepHata. I have due 
regard to the importance of cephalisation in classification, but I believe the name 
is here very inappropriately used. The single fact, that the present class had first 
been referred to the larger division, ‘‘ woziusca acepHaLa,’ and then immediately 
called ‘* gLavocePHaLa,” speaks against it, 

None of the above objections are directly applicable to the name Pelecypoda ; 

“it not only admits a uniformity in the denomination of the different classes of the 


* I would recommend to those who object to the term Pelecypoda, on the plea that the foot of these animals is not 


always hatchet-shaped, the study of the various forms of hatchets and battle-axes of the middle age. 
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Mollusea,* but it also attains this in a way which makes due reference to the 
modification of one of the most important- the locomotive- organ of the animals. 
And this is what led me to decide for the name pzzzcrropa in preference to any 
other, though I am well aware that it has not yet come into general use, but, 
I believe, it has been unduly neglected. I have given my argument in favor 
of it, and leave the rest to the opinion of more able classificators than myself. 

The class Pelecypoda has been variously sub-divided by authors on Conchology 
or Malacology. The propositions of the different systems are recorded in almost 
every malacological treatise, and there is not, therefore, any sufficient reason that I 
should note them here at any length. The usual classification is that in pz and 
muono-u¥ ARIA, the former being sub-divided again into szvv- and INTEGRO-PALLIATA. 
Deshayes in his last edition of the Paris fossils accepts the general term 
MOLLUSCA ACEPHALA, and defines three sub-classes — 4cEPHALA DIMYARIA, ACEPHALA 
monouyarra, and Bracuropopa. The last is very different in organization, and 
should be left out altogether from the present field of observation. 

I have carefully considered Deshayes’ observations regarding the differences 
which he points out in the muscular and nervous systems of his wovomyarra, as 
compared with those of the prwyarza, and, I believe, they will not be greatly sup- 
ported by the thorough anatomical examination of the animals; they certainly do 
not apply to several of the movomyarra which I have examined. The distinction 
as to the presence of one or two retractile muscles appears to me to be not an 
essential one; the ZYTILACEHA clearly show that the distinction cannot be 
maintained, with the result of a rational classification. Neither do I find the differ- 
ences pointed out in the nervous system between the two divisions confirmed. Quite 
the same remark applies to the supposed distinction of szvv— and rv7zGRO-PALLIATA. 
There is barely a single family of Pelecypoda in which we would not find both the 
groups represented; take, for instance, Mya, Tugonia, and Cryptomya; Lutraria 
and Anatinella; Donax and Tancredia; Cytherea and Dosinia; Trapezium and 
Coralliophaga; Nuculana and Nucula; the various forms of Dreissena and 
Mytilus, &e., &e. Ido not see the benefit of these divisions; and I believe that 
the most natural course we can adopt is to group the Pelecypoda according to the 
principal types, which represent, so to say, the starting points, or centres, of the 
variously developed or organised forms. This mode of classification, being based 
at the same time upon the genealogical development, has been found to be the 
most successful also in the other large divisions of the animal kingdom, though I 
readily admit that the great difficulty in making this classification really a natural 
one rests in the discovery and correct definition of those so-called principal types. 
In the present state of our knowledge of the Mollusca, we cannot pretend to say 
that we are already in possession of the materials for such a successful natural 
classification, and every attempt towards it must, therefore, be looked upon only 
as such, 

* Cephalopoda, Gastropoda, Peleeypoda, Brachiopoda, Saccopoda, Ciliipoda,—see introduction to my Monograph of 


the South Indian Cretaceous Gastropoda, Pal, Ind., Vol. LI. 
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I do not need to repeat here the importance of the study of the fossil forms 
of Pelecypoda in order to attain this object of natural classification; and I will 
only append a table showing the different groups, &c., which I shall adopt in 
the course of my monograph. The characteristics of each order, family, &c., will 
be found in their respective places ; and the reason for doing this has already been 
explained in the preface. I begin with what I consider the highest order. 


Class,—PELECYPODA. 
I. Order,—PHOLADACEA. 
1.—Fanily PHOLADID A), (sub-fam. rerepinin& and PHOLADINE ). 
2. re GASTROCHANIDZ, (sub-fam. GASTROCHENINA, CLAVAGEL- 
LINE, BRECHITINE ). 
II. Order,—MYACEA. 
3.—Family MYIDA, (sub-fan. corsvtine and uyins ). 


A, e MACTRIDA), ( sub-fam. Lorrartin& and MACTRINE ). 

5. A ANATINIDA, (sub-fam. PANDORINA, THRACIINA, ANATININA ). 
6. H SAXICA VIDA. 

ris GLAUCONOMYIDA. 

8. a SOLENID A, (sub-fam. SoLENINa and PHARELLINE ). 


IIT. Order,—TELLINACEA. 


9.—Family PAPHIIDZ. 
10. p SCROBICULARITD 4, (sub-fam. cvurnerna and sEMELINE ). 
ia ¥ THELLIINID 4, (sub-fam,. GARIN, TELLININA, and CAPSINE ). 
12. P DONA CIDA. 


IV. Order,—VENERACEA. 
13.—Fanily PEHTRICOLID A. 


14. * VENERIDA, (sub-fam. TAPESINE, VENERINE, SUNETTINE, DOSI- 
NUNs ). 
15. ‘ GLOSSID A. 


16. As CYREHNID ZA. 
iF. =; CARDIIDA, (sub-fam. cardiine and LYMNOCARDIINE ). 


V. Order,—CHAMACEA. 
18.—Family VERTICORDIIDA. 


19. a TRIDACNIDA. 
20. 5 CHAMID A. 
21. ry CHAMOSTREID ZZ. 


22. i HIPPOURITIDA. 
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VI. Order,—LUCINACEA. 
23.— Family LUCINIDA:, (sub-fam. corpix# and Lucrnins ). 
24. 35 UNG ULINID 4. 
25. , ERYCINIDA. 
26. Bs GALHOMMIDA. 
27. 3 SOLEMYI DA. 
28. nf ASTARTIDZ, (sub-fam. asvartin® and CARDITINE ). 
29. ‘5 CRASSA TELLID 4. 


VII. Order,—UNIONACEA. 
30.—Family UNIONID 2, (sub-fam. vvionrvm and uycrrorrvs ). 
al. 33 MUTELID A. 
32. 33 MATHERITD ZA. 


VITT. Order,—ARCACEA. 


33.—Funily TRIGONITDZ. 

34. i NUCULANID Z&, (sub-fam. nucuLayin& and MALLETINA). 
35. FP NUCULIDZ, (sub-fam. nucvrin# and sarEPrina ). 

36. 33 ARCID, (sub-fam. axinazin& and Arcina). 


IX. Order,—MYTILACEA. 
37.—Family PRASINIDZA. 
38. A; MYTILID A. 
39. 53 PINNIDAE. 
40, “5 AVICULID 4, (sub-fam. AvIcULINE, VULSELLINE, MELININE ). 


X. Order,—OSTREACEA. 


41.—Fanily SPOND VIIDZ. 
42, os RADULIDZA. 
43. ‘3 PECTINIDA. 
4A. s OSTREID. 

45. $i PLACUNIDA. 
46. - ANOMTID A. 


Taking a very general view of these orders the following summary may be 
interesting in point of comparison. The animals of the first order are chiefly dis- 
tinguished by having the gills prolonged into the siphons, the second by possessing 
united siphons covered by an extension of the epidermis of the shell, but no pro- 
longed gills. In both these orders the mantle-margins and siphons are united, and 
the latter equally prolonged. The third order represents the type with long but 
entirely separated siphons, the fourth with short and separated siphons; both have 
the mantle-margins widely open in front. The fifth order appears to be an aber- 
rant type of the second, having the mantle-margins united, but possessing the 
short siphons of the fourth order, and a habitat which corresponds with the 
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Osrreip&. The sixth and seventh orders represent the types of Pelecypoda with 
only an anal opening and widely disunited mantle-margins ; both differ in habitat, 
the former including marine and estuary, the latter fresh-water inhabitants. The 
eighth order is principally characterized by entirely disunited mantle-margins and 
usual total want of siphons; the ninth by having two very unequal retractile mus- 
cles, the anterior being small and sometimes nearly obsolete, the posterior much 
larger. The last order is, strictly speaking, the only one in which the anterior 
retractor is obsolete, or very nearly so, while the posterior large retractor assumes an 
almost central position. However, it must be borne in mind that these remarks are 
intended to apply only to the principal types, and that aberrant and representative 
forms are everywhere to be met with, as I had already occasion to note. They are 
the natural consequence of the course of development under different conditions. 

T shall conclude these remarks with a very brief and general notice regarding 
the distribution of the Pelecypoda in time and space. 

The Pelecypoda are found in all sedimentary formations from the earliest time. 
In the Silurian period their number is, though smaller than that of the Brachio- 
poda and Cephalopoda, still somewhat larger than that of the Gastropoda. In all 
the paleeozoic deposits the two lowest organized orders, the MYTILACLEA and 
OSTRACEA, prevail over the others; but most of the latter are also repre- 
sented, though the four first ones mentioned in the above table barely by more than 
a few species. In the mesozoic period, the number of the LUCINACEHA and 
TELLINACEA distinctly increases; the CHAMACHA make probably their first 
appearance and rapidly diminish again towards the close of it; the VHNEHRACEA 
and PHOLADEA also show their first characteristic forms, while the JJ YACHA 
attain a very large development and decrease from that time very sensibly. The 
ARCACEA appear steadily to increase from the earliest time; the UNJONACHA 
are represented in the paleozoic rocks only by a few species and are spar- 
ingly found in the fresh-water deposits of the following formations; the PHOLA- 
DAOEA are rare through all the formation, but are already found in the palzeozoics. 

In the cainozoic period all the orders are represented, and the geographical 
distribution of the present time is clearly indicated; in fact this indication is 
noticeable already during the cretaceous period, as I shall have repeatedly occasion 
to remark. 

Looking at the fauna of the present day, it is scarcely necessary to notice 
that by far the larger number of Pelecypoda is found in the tropical seas. Most 
of the species live in the so-called Laminarian zone, many are also charac- 
teristic littoral types, and various species are met with from low water to the 
ereatest depth (6—800 fathoms) in which Mollusca have been discovered. Special 
localities, characterized by certain orographical conditions and climate, have, as 
usually, their peculiar faunas. There are only few species which have a general 
distribution, and for these (as in the ease of many Puozraprp#) special reasons exist. 
I will give greater details regarding the distribution of the various genera, &c., 


when treating specially of each family. 
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This order includes burrowing Pelecypoda, provided with a small foot, and with 
long united siphons into which the gills are prolonged. The shells are small, cover- 
ing only the anterior part of the body, while the posterior part often secretes a 
calcareous tube, lining the cavity made by the animal. The ligament and cartilage, 
as well as the hinge teeth, are generally obsolete, but sometimes there are present 
long processes below the hinges for the attachment of muscles. Most of the species 
burrow in solid objects, in wood and stones, or corals; few in sand. 

The families belonging to this order are the Paonapipa (TrEREDININE and 
PHOLADINE) and G-ASTROCHANIDE (GASTROCHENINE, CLAVAGELLIN#, and BRECHITINE). 
Geologically, they are sparingly represented in paleeozoic strata, their number 
gradually increasing in the meso- and kaino-zoic epochs, and they have their 
maximum of development in the present time, possessing a wide geographical dis- 
tribution, as regards genera as well as species. The most important monograph 
of the recent species, belonging to this order, is that of G. Tryon, Junr., in the 
Proceedings of the Philadelphia Academy of Natural Science. I shall have occa- 
sion to refer to this paper frequently. 


I. Family, — PHOLADIDZ. 


Animals club-shaped; the mantle closed anteriorly, provided with a single 
perforation through which the more or less elongated, fleshy, and muscular foot is 
protruded ; posteriorly the body is prolonged,—sometimes to a considerable extent,— 
terminating with two more or less distinctly separated siphons. The posterior part 
of the body is often covered with a shelly tube, while the anterior one is protected 
by two equal or sub-equal valves, either gaping in front, or closed by a special shelly 
lamina, and besides often strengthened exteriorly by small variously shaped, accessory 
valves; from the beaks extend internally towards the periphery one or more pro- 
cesses, which are either free or grown to the valves, and to which the muscles of 
the foot attach themselves; there are no true hinge teeth present; the pallial sinus 
is always marked. 

Although the Pholads,—probably on account of the difficulty in collecting 
them,—were for some time rather neglected by conchologists, they have received a 
good deal of attention within the last few years. Later geological researches have 
also brought to light a considerable number of fossil forms, so much so that in the 
last decennium the number of known species has been more than doubled. 

It would be superfluous for me to enter here into any lengthened account on 
the mode of life* of this group of Molluses. Recent careful studies have suffi- 
ciently proved that the enormous destruction which they produce on shipping and 
submarine wooden-works is effected by a very simple mechanism. In the true 


* I may mention on this subject Forbes’ and Hanley’s History of British Mollusca, Vol. I, p. 57, ete.,— 
Deshayes’ Paris fossils, Vol. I, p. 106, etc., and Fischer’s studies on the Puozapip# and Trrepipz in the Journal 
de Conchiliologie of 1857 and 1860. 
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puoLapIne the boring instruments are the numerous very fine imbrications of the 
shell, which very probably contain a number of silicious particles ; in the rerEprInina 
such silicious particles have been shown to occur plentifully imbedded in the super- 
ficial muscular tissue of the front part of the body. The turnings of the shells are 
effected by the foot, which by its shortness and strong muscular structure is well 
adapted for that purpose. The idea of the secretion of some kind of acid, which 
alone would produce such excavations in wood and hard rock, has been justly rejected 
altogether; at the same time it appears very likely that the organic fluid secreted by 
the body,—being at a certain degree of higher temperature, so to say, infiltrated or 
injected with force by the animal into the finest pores of the material attacked,— 
must greatly facilitate the boring, inasmuch as it softens the finest particles of the 
substance all round. 

Species of Pholads have been described already from paleeozoic rocks, but they 
are not sufficiently characterized. Pieces of wood bored by them, (and probably 
also by rerepininm)*, occur in the carboniferous strata. From the jurassic beds 
several speciest from France, England, and Russia are well known, although their 
generic determinations are not always sufficiently certain. The cretaceous period 
contains, however, a number of good types, exhibiting in general a great similarity 
to recent forms. We may say that there are about 40 species known to occur in 
cretaceous rocks; the somewhat larger number belongs to the paozapin#, the 
smaller to the rzrzprnivm. In the tertiary strata species of Paozrapripz occur 
sparingly, at least the number of them upon record is scarcely larger than that from 
cretaceous beds. At the present time their geographical distribution is world-wide, 
and many of the species appear to possess a greater faculty of accommodating them- 
selves to different climatological provinces than other molluses. The geological 
history of the family distinctly shows that it has its maximum of development in the 
present epoch. The great similarity in the general structure of the Pholads seems to 
have been rather an obstacle towards their detailed knowledge, and there can be little 
doubt that we may soon see the number of species doubled, when conchologists get 
more accustomed to see the usefulness of a chisel and hammer, or of a hatchet, as 
welcome companions on their excursions. Along the shores of the Bay of Bengal 
I have met with several as yet undescribed species. 

Among the most recent and best researches on the Paozraprp# are those 
of G. W. Tryon, Junr., who published a monograph of that family in the 
Proceedings of the Academy of Natural Sciences, Philadelphia, for 1862, and 
lately, 1867, a revised catalogue of the same in the American Journal of Con- 
chology, vol. iii, pt. 3. In this last paper Tryon accepts for our shells two 
family divisions, Paotapip# and Trrepipa (Trrevinip#). The advantage of such 
a thorough separation appears to be very doubtful, nor does there seem to be suffi- 
cient ground for it in the organisation, or in the habits of the animals or shells. The 
character of the organisation is throughout the family the same: a wormlike body 


* Teredo antiqua, M'Coy, from the carboniferous strata, and others. 
+ See Morris and Lycett: Mollusca of the Great Oolite——Buvignier: Statistique de la Meuse. 
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with a short foot in front, and posteriorly prolonged into two fleshy siphons, separated 
at, or towards, their terminations. The length of the siphons, and naturally also of 
the gills, even varies in different individuals of the same species, living in distinct 
localities. The brittle structure of the shell is entirely the same in the various 
genera, as also its peculiar imbrications and their arrangement on the outer surface. 
The presence or absence of a shelly tube does not seem to be of any great importance, 
because it entirely depends upon the circumstances under which the animal lives, 
whether it does, or does not, secrete a solid tube at all; and its thickness varies a great 
deal in different specimens of the same species. I have myself observed species of 
TEREDININE (Nausitoria and Kuphus), in which in some places no shelly tube was 
secreted, although the surrounding wood was in such cases always impregnated with 
mineral substance. The palettes protecting the terminations of the siphons and the 
so-called accessory valves on the shell itself are the only characters which appear to 
be of any importance in point of classification, and based upon these we retain here 
the older separation of the family into rzrnpivin” and pHoLapinx. In the former 
the shape of the palettes has been suggested as the base of generic distinction, and 
in the latter that of the accessory valves. 


a. Sub-fumily,—TEREDIN IN 4. 


(TEREDININE and KUPHIN®, Or FURCELLINE, auctoruin). 


Animal secreting a shelly tube, generally closed in front, open behind, the 
siphons protected by a pair of shelly or horny styles. Shell sub-globular, widely 
gaping in front, each valve marked externally by a furrow running from the 
umbones towards the periphery; accessory valves are wanting, but the umbonal 
muscles are usually covered by a coriaceous ligament ; — boring generally in wood. 

The animals which are included in this sub-family have been separated 
by Bronn into two families, Tzrzprwava and Furcerrana (Klassen and Ordnung. d. 
Thierreiches, vol. iii, p. 476). The distinction is based upon the supposed fact that 
the animal of Kuphus (or Furcella) arenarius does not possess shelly valves, but merely 
secretes a shelly tube, closed in front by two partially overlapping lamelle. Tryon, 
in his Monograph of the Pzozaprp#, proposed on the same ground a distinct sub- 
family under the name of xvpuivz; H. and A. Adams in their “Genera of rec. 
Moll.” ii, p. 332, class AK. arenarius, (Teredo gigantea of Linnzus,) in the genus 
Teredo, simply noting “ that the apex of the tube is divided at the end by a longitu- 
dinal septum, and is produced into two separate tubes.”’ This evidently applies to the 
posterior or siphonal end. No mention is made of the existence or the want of 
valves, which should distinguish the species from Zeredo proper. Deshayes in his 
first volume of the Traité élément. de Conch., vol. i, pp. 40-47, describes with some 
detail Kuphus under the Lamarckian name of Septaria. He states that the shelly 


tube is open in front. 
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In Kuph. arenarius no shell is known to exist, but Deshayes notices, as a second 
species of the same genus, the Sept. Mediterranea of Matheron, which has subse- 
quently been stated to be identical with Teredo norvegica. Of the first species the 
same author says that it only differs from Teredo by living in sand and not in wood. 
There are two small valves present and two palettes as in Teredo. The question as 
to the real character of 8. Mediterranea and Guettard’s genus Kuphus appears, 
therefore, still unsettled. Deshayes in his last edition of the Paris fossils (1860, 
vol. i, p. 107,) gives a list of the genera of the Pwozaprps, but on this occasion he 
omits the name Septaria altogether, which tends to prove that he considers it to be 
identical with Teredo. 

Wright in his recent paper on the Tzrepro# (Trans. Lin. Soc., Lond., vol. xxv, 
p- 563), quotes the authority of Sir E. Home in support of. the statement, that 
in the tube of Kuphus arenarius “both valves and palettes, have been discovered.” 
The palettes of Kuphus arenarius Dr. Wright found to be very similarly formed 
to those of a species which he obtained from Singapore, and which he described 
under the name of Kuphus? Mannii; it has a shell like Teredo. <A very similar, or 
probably the same, species as the last also occurs about Calcutta in the Gangetic 
Delta, and I can confirm Dr. Wright’s account in this respect. Besides this 
T also obtained here perfect specimens of one or two species of Nausitoria, a 
Aylotrya, and I hope also to procure good specimens of Calobates. Some interesting 
points as regards the anatomy of these animals I trust to be able to publish 
shortly. 

A question, which it is desirable should be settled as regards the species 
Kuphus arenarius, is, whether it really possesses valves similar to those of Zeredo, 
or whether it has none. Judging from the species described by Wright as Kuph.? 
Mannii, Sir E. Home’s statement regarding K. arenarius is, I believe, very probably 
correct, and in such a case the necessity for a special sub-family ceases. 

The fossil genus Teredina will be noticed among the pzozapin#£; thus we shall 
retain in the sub-family rzrzpinzy only those forms which are generally known 
under the ancient name of Zeredo. Subsequent discoveries seem, however, to 
make a sub-division of this old generic group very desirable, and, as already 
noticed, the form and structure of the palettes, or styles, has been suggested as _ 
the base of distinction. Objections have been raised against this, stating that no 
generic importance can be attached to these palettes. It is really difficult to form a 
very correct idea on this point. For my own part I do not consider it satisfactory, 
but it is certain that the known species can be,—to some extent at least, grouped 
according to the form of their palettes, and, whether we call these groups genera or 
sub-genera, is, as the greater number of naturalists will admit, of minor importance. 
In cases like this the most convenient mode ought to be adopted. The palettes 
protect the siphons, which are a very important part in the organisation of the animal, 
and any changes made in the latter will probably produce a difference in the former ; 
thus they are in close connection with each other. The valves in the rxrEpinIN& are 
always of the same kind, and, as already noticed, sometimes not to be distinguished 
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from those of the pHoraprv. Each valve has a distinct anterior auricle, while 
the posterior is usually also separated from the central body by a special groove. 
This body, or the middle area of the valve, is itself again often divided by a median 
ridge into an anterior (generally smaller) and a posterior area, the imbrication on 
both converging towards the central ridge running from the apex to the periphery, 
and here, in the middle of the ventral region, usually terminating with a small 
solid boss. The form of the valves greatly varies with the age of the specimens, 
the shells having, when young, the umbones perfect, while with progressive growth 
the entire upper portions of the shell become more or less corroded. In the same 
way the front portion of the anterior auricle is liable to great changes, being an 
essential part of the shell employed in the boring operations of the animal. In the 
form of the tubes there are also numerous variations to be observed. It is evident 
that, when the anterior end of the tube is closed, the animal can only effect its 
progress in boring when it has dissolved the frontal diaphragm; this must lead us 
to suppose that the Zeredos bore only at certain times of the year, while at other 
times (?the breeding or hatching season) they are at rest, the tube being closed 
anteriorly. 

The following are the principal generic groups, as partially suggested by 
Dr. Wright :— 

1. Teredo, Sell., 1732. Palettes testaceous, single, oblong, usually truncate at 
the end; tubes long, gradually increasing (7. norvegica, Spengl.). 

2. Uperotis, Guett., 1774. Palettes testaceous, spoon-shaped, depressed ; 
tubes short, club-shaped (U. clava, Gmel.). 

3. Kuphus, Guett., 1774. Palettes testaceous, club-shaped, with the ends 
expanded and truncated, spatulate, (Kuph. Mannii, Wright). 

4, Calobates, Gould, 1862. Palettes dilated towards the middle, with a nar- 
rower spoon-shaped and long process at the end; the basal prolongations of the 
palettes are bony, (C. thoracites, Gould). 

5. Nausitoria, Wright, 1864. Palettes testaceous, solid, elongated and pyra- 
midal, flattened inside, transversally imbricated on the outer convex surface, 
(N. Dunlopii, Wright). 

6. <Aylotrya, Leach, 1840, (teste, Gray). Palettes very long, more or less 
bony or horny, with lateral flexible serrations or sete, (X. bipinnata, Turt.). 

? 4. Teredolites, Desh., 1842, (Mem. Soc. Géol. de la France, vol. v, p. 2). 
This was proposed by Deshayes for a cretaceous species, Z. clavatus, known only 
by some tubes which are short, clavate, and in position, as they occur in the rock or 
wood, almost parallel to each other. Deshayes does not take any notice of 
this supposed new generic type in his subsequent revisions of the Paozapips; 
but the form of the tubes is certainly very peculiar, and it is very likely that the 
animals were somewhat different from those of Teredo. Martesia and Parapholas 
bore in wood in a way very similar to this fossil form, which ought to be carefully 


compared with them. 
D 
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8. Polarthus, Gabb, (vide Check-list of the Invertebrate foss. of North 
America; Smithson. Mise. Coll., No. 177, p. 16, 1864). This has been based upon a 
cretaceous species, P. americanus, from New Jersey, but I have not been able to 


get access to any detailed statement regarding the distinctive characters of the 
genus. 


It does not appear quite certain whether the distinctions pointed out as exist- 
ing in the shape of the palettes of the first three genera are sufficient to warrant 
the above-mentioned divisions; they may all be considered as slight variations of 
one and the same genus, Zeredo, but of the three other groups the palettes seem to 
be sufficiently distinct, though, no doubt, passages from one into the other,—as, for 
instance, between Nausitoria and Xylotrya—, may readily be observed. 

Tryon (Am. Journ. Conch., vol. iii, pt. 3, 1867,) enumerates 31 recent species of TeREDININ A. 
From tertiary deposits about 15 species are known, and from the cretaceous* Pictet (Mat. p. 1. 
Paléont. Suisse, 4™° Ser.; Foss. St. Croix, 3™° part., No. 1, p. 21, &c.,) quotes seven European 
species; 7. Argonensis, Varennensis, bilobatus, Fleuriausus, Requienianus, Deshayesi and rotundatus ; 
several of them are, however, very unsatisfactorily recorded. Coquand described a Ter. Ligni- 
torum from the étage Aptien of Spain (Mon. de J’Aptien, ete., 1865, p. 87). Schafheutl 
in his Siid-Bayern’s Leth. Geognostica, 1863, (pp. 177 and 178) names two tubes, Teredo 
(Gastrochena) ornata and rugosa, respectively ; as he identifies other fossils, apparently occurring in 
the same beds as these two, with known cretaceous species, one must suppose that the former are also 
cretaceous; no distinct proof, however, is given of their geological position. 

Eichwald in his Leth. Rossica, livr. xi, 1867, (p. 792, ete.,) describes under the generic name 
of Teredo six species which, he states, all occur in cretaceous deposits. Of none of them have the 
valves been noticed, and the tubes of some appear rather defective. Teredo Tournali is identified 
with a species described by Leymerie from supposed nummulitic beds. 2. Argonensis, Buv., is deter- 
mined from a small tube which does not very well agree with Buvignier’s and d’Orbigny’s figures. 
The others are new, 7’. swleata, lignicola, conulus, and socialis. Of the first the representation may be 
taken rather for that of a Gastrochena than of a Teredo, The tubes of the two last named, 
and especially that of 7. conulus, greatly resemble in general form the short tubes described by 
Deshayes as Teredolites clavatus. It is quite possible, if not more probable-, that these tubes were 
made by shells of the PHOLADINE, or by a Gastrochena, for they occur socially, often in great numbers, 
and bored for only a short distance into the wood, as the Martesia, &c., generally do at the present 
time ; but they are somewhat thickened and blunt at the anterior end, a form more usually occurring 
in the TEREDININ# than in the PHOLADINZ, though not quite foreign to the latter, Zittel in his 
Monograph of the Pelecypoda (Bivalves) of the Alpine Gosau-formation (Denksch. Acad., Wien, 
1865, vol. xxiv,) does not describe any species of Puotapipns. As far as I remember, vegetable 
remains, bored by them, were repeatedly found in the coal beds of the so-called “ Neue-Welt” near 
Wiener Neustadt, and we may expect some additions to the cretaceous fauna from this quarter. 

The fragment of a tube figured by Roémer (Nord-deutsches Kreidegeb., pl. 10, fig. 9,) as 
7. dentatus is much like that of a tube of a Zeredina, while the Mastricht Teredo Faujasi of Bronn 
seems more likely to be a serpuloid shell than a Zeredo ; numerous fragments of wood, however, occur in 
the Mastricht beds, entirely bored by true 72REDININE. The tubes so commonly known from the 
German cretaceous deposits as Gastrochena (or Serpula) amphisbena, Goldf., are most likely those 
of a species of Zeredo or Teredina ; they are much too long for a Gastrochena, and also too regularly 


* Teredo Argonensis, Buvignier, is probably a Turnus, which genus may also belong to this sub-family. 
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tubular. The same is most likely the case with Miiller’s Gast. voracissima from the cretaceous beds 
near Aachen. 

Meek in his Check-list of cretaceous fossils of North America (Smithson. Miscell. Coll., No. 177, 
p. 16,) quotes six species of Teredo,— T. calamitoides, contorta, globosa, irregularis, selliformis 
tibiatis,— and the previously mentioned Polarthus americanus. 

I have to record from South India four new species of 7EREDININE which, so long as the 


, 


palettes are unknown, may be described under the generic name of Zeredo; this will raise the total 
. ' p 

number of cretaceous species to about 26, though hardly more than one-half of them are sufficiently 

certain as belonging to the sub-family ; in no instance are the palettes satisfactorily known. 


I.* TEREDO, Sellius, 1732. 
1. TrReEpDO parTITA, Stoliceka, PI. I, Fig. 1. 


TP, testa globosa, equaliter lata quam alta, striis ad medium convergentibus sub- 
tilissimis ornata; umbonibus distinctis, incurvatis ; auricula anteriori magna, suban- 
gulata, supra ad margimem incrassata; hiatu anteriori mediocri, Sere triangulari ; 
auricula postica angustata, ab corpore teste sulco profundo separata, Tubula cylin- 
dracea, in junioribus varie torta, crassiuscula, in adultis sub-recta, transversaliter Crasse 
ac numerose rugata, intus costa mediana ventrali, tenui ac rectiuscula instructa. 

The sub-cylindrical form and the numerous transverse rugations appear to be 
characteristic for this species. The young shells are, as usually in living forms, 
found boring in all directions through the wood; they are considerably thickened 
at the anterior end, but otherwise of much the same thickness throughout. The 
tubes of older specimens are placed parallel to the fibre of the wood; the cast 
exhibits a distinct furrow on the ventral side of the tube, corresponding to the lower 
thickened terminations of the valves. Such a furrow is often to be seen on living 
specimens of Yeredos, and is produced by a slight rib on the internal side of the 
tube. The two valves, when closed, are almost perfectly globular, the striations on 
the outer surface being extremely fine, so much so that they are often hardly trace- 
able. The anterior auricle is comparatively large, occupying nearly half the height 
of the shell; it is anteriorly sub-angular, and on the upper side in front of the 
beaks rather strongly thickened; its margins are sharpened and bent externally ; 
the furrow. separating it from the body of the valve is quite indistinct, and the 
one in the middle of the shell, where the strize of the surface converge, is only 
traceable towards the ventral terminations; the cast is quite smooth. The anterior 
hiatus is broadly triangular, laterally slightly angular; the posterior larger and sub- 
ovate. The posterior auricles are very narrow, separated from the central area of the 
shell by a deep groove 

Localit pe onoond boring in fossil-wood at Ootatoor and at Moraviatoor. 

Formation.—Ootatoor group. 

* T shall again,—as in the second volume, treating on the Gastropoda of the South Indian cretaceous rocks,—adopt 


the plan of numbering the genera consecutively throughout the whole class Pelecypoda, and give separate numbers 


to the species under each genus. 
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9. 'TEREDO CRASSULA, Sloliczka, PI. I, Fig. 2. 


T. testa globulosa; umbonibus prominentibus, incurvatis ; valvis in areis me- 
dianis subtile arcuatim striatis; auricula anteriori sublevigata, parva; posteriori 
magna, postice rotundata, ejusdem margine superiort recto. Tubulis sublevigatis, 
crassis, irregulariter tortis, subcylindraceis, antice clausis, leviter rotundatis sed non 
tumescentibus. 

The tubes of this species are in proportion thicker than those of the previous 
one, and are generally slightly bent or undulating; their surface appears to be 
nearly smooth. The anterior end of the tubes is not thickened, but gradually 
rounded and closed. 

The shells are nearly globular, perhaps a trifle higher than thick; the outer 
surface of the median area is covered with very fine angularly bent striz, and two 
fine grooves run along the greatest convexity from near:the apex to the periphery. 
The anterior auricle is rather small and the striz on it minute; the posterior com- 
paratively large with a straight upper margin, and with the striz also much finer 
than in the centre of the valves. 

Locality.—In fossil wood, impregnated with calcareous matter, at Ootatoor. 

Formation.—Ootatoor group. 


3. TeREDO TORULOSA, Séoliczka, Pl. I, Fig. 3. 


T. testa transversaliter ovata, inflata; wmbonibus incurvatis; hiatu antico 
magno, late triangulari, postico sub-elliptico, angustato; auricula antica moderata, 
triangulari, substriata ; area centrali magna, linea impressa angustissima ab umbonibus 
ad peripheriam oblique decurrente divisa, subtilissime arcuatim striata; auricula 
postica angusta, sulco lato ab area centrali separata, subrugosa. Tubulis cylindraceis, 
tenuibus, varie tortis, transversaliter minute rugatis ; terminationibus anticis clausis, 
clavatis ac plus minusve inflatis. 

The form of the tubes of this species greatly resembles that of Teredo Argonen- 
sis, being thin, sub-cylindrical, and with the anterior ends somewhat inflated. These 
inflated or clavate anterior terminations are among the recent rzreprivinzZ more 
commonly observed in Kuphus than in Leredo proper. The valves are in proportion 
to their size rather oval, on the surface very minutely striated ; the anterior auricle is 
of moderate size, the posterior one narrow, slightly rugose and separated from the 
central area by a shallow but broad groove which runs from under the umbones 
towards the posterior margin. The position of this groove, as well as the much less 
distinct one on the central area, and the fine striation readily distinguish this 
species from 7. Argonensis, 

Locality—Moraviatoor, found boring in wood with Dartesia tundens and 
Parapholas mersa. 

Formation.—Ootatoor group. 
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4. TEREDO (UPEROTES ?) GLOMERANS, Stoliczha, Pl. I, Figs. 4-5. 


T. (Uperot.) tubulis varie tortis, sepe acglomeratis, levigatis, tenuibus, termina- 
tionibus anticis clausis, vix inflatis, subtruncatis. Valvulis teste ignotis. 

This species is based upon two tubes found in a coarse, conglomeratic sandstone. 
They are variously contorted, and one of them (of which a representation is given 
in figure 4 on plate I) is extremely like some of the tubes of the recent Uperotes 
clava, which generally bores in cocoanuts, or in floating pieces of wood. The tubes 
are rather thin, smooth on the surface, with occasional projecting laminee on the turns 
or bendings; they are sub-truncated anteriorly and closed, but not particularly 
enlarged. No shell has been observed, nor any division or concameration at the 
posterior end, such as often occurs in true Zeredo or in Kuphus. 

Locality.—Comarapolliam, in a greyish coarse sandstone. 

Formation.—Arrialoor group. 


b. Sub-family,—PHOLADIN A. 


The animals of the pHozapivm resemble in general structure those of the 
TEREDININ#, but they never grow to the same great length ; consequently the gills are 
shorter in the former. The greater part of the body is covered with the shell, 

‘formed by the two ordinary, or several other accessory, valves ; the mantle is cleft in 
front to admit of protruding a small foot. The siphons are united nearly up 
to the end, and do not, as a rule, secrete any palettes. A great peculiarity of most 
of the pxorapin# is the reflection of one part of the anterior adductor muscle 
towards the beaks, often forming here a more or less cellular secretion, and in some 
way replacing the ligament. ‘This last is generally absent; only in a few instances 
rudiments of it were observed. 

The shell is, as I have already noticed, formed in all the Pzozaprp on the same 
principle. The valves generally are equal, inequilateral, with an internal apophysis 
under the beaks, without hinge teeth, more or less gaping in front, and on the 
surface with variously arranged imbrications which are sharpest on the front 
part of the valves. An important character of a large number of the shells of 
PHOLADINA is the presence of the above-mentioned shelly reflection of the antero- 
superior margin of the valves upon the beaks, covering these partially or totally. 
A still more important distinction of this sub-family from the former is the presence 
of accessory valves* in almost all pyozapivm. The arrangement, form, and posi- 
tion of these valves has been selected as the principal basis for generic distinctions 
in the same manner as the palettes in the rerzpryzvx. They are no doubt of great 
importance, for their chief object appears to be to give the two large valves a certain 
fixed position during the act of boring, when they could easily be dislodged; but 
because these supplementary valves are in constant use their form is greatly variable, 


* Leach introduced a special nomenclature for these valves as regards their position. They may be called wmbonic, 
pre- or post-umbonic, antero-superior, antero-inferior, anterior and posterior, ventral and siphonal ; the signification 
of these terms does not require any further explanation. 

E 
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and their number sometimes changes at different stages of growth in one and the 
same species. 

Omitting the indistinct traces in paleeozoic formations, true pHoL4pry# are with 
sufficient certainty known from the jurassic period, and during the cretaceous time 
they were already tolerably numerous, though unfortunately often not so perfect as 
would be required for a correct generic determination. The tertiary period supplies 
a large number of characteristic forms; these are in general very much like the 
recent ones. 

The pxoraprns bore in wood, all kinds of rock, sand, mud, and in other shells, 
or corals; their borings are not usually very deep, and the hollows only occasionally 
entirely or partially lined with a shelly tube. In the fossil Teredina the tube is grown 
together with the valves, as in the Gasrrocu£zyips. Tryon (Proceed. Acad. Nat. 
Se., Phil., 1862), in retaining the pzozapivz# as a family, proposes to separate it into 
true PHoLapINeé and souvayveTin#, the former having the anterior hiatus always 
open, the latter closed when adult. In some respects the division may be deemed 
convenient, but it cannot be considered as of any great importance, because the case 
generally depends merely upon the stage of growth whether the animal closes its 
shell in front or not. 

The following is a summary of the genera as at present known. I shall enu- 
merate them according to their relations to the rzrzprvivz, showing gradually, 
by a decrease of the accessory valves, the general form of their shells, &c., a passage 
to the Gasrrocy#NIDA. 

1. Zeredina, Desh., 1824. Valves Teredo - like, but firmly connected with the 
tube, one small accessory valve covering the umbones and extending anteriorly, 
another large accessory valve occupying the whole of the front of the valves and 
extending below. Deshayes in his last edition of the Paris fossils, (1860, vol. i, 
p- 124, ete.,) described under this genus three species, Z. personata, Lamk., 
T. Oweni and Heberti, Desh. 

The presence of accessory palettes designate this genus as one of the Pxorapive, 
especially as no siphonal palettes seem to exist, although the usual bifid terminations 
of the tube are very much like those of AKwphus, and are no doubt an important 
character of the rzrzprwzvm. It would probably be best to constitute a special 
sub-family for this genus, but it will only have its full value when the existence 
or non-existence of palettes is sufficiently ascertained. The termination 
of a tube figured by Rémer under the name of TZ. dentatus, (Nord-deutsch. 
Kreidegeb., 1841, pl. 10, fig. 9,) is, as already pointed out by Pictet (Pal. 
Suisse, 3° Ser., 3™° part., p. 28, 1864), quite as likely a Zeredina. Rémer’s 
Teredina clavata (ibid, pl. 10, fig. 10), from the Sénonien near Quedlinburg, 
the same author, as well as Geinitz and others, believe to belong to Clavagella, 
or to an allied genus. The specimen described and figured is, however, quite 
insufficient to warrant an idea as to the exact generic characters of the fossil. 

Rémer’s Fistulana constricta (ibid, p. 76, pl. 10, fig. 2), which he identifies 
with Phillip’s Phol. (Martesia ?) constricta, (Yorksh., pt.i, pl. 2, fig. 17,) and which 
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has also been supposed to belong to Teredina, is more likely a Pholadidea or a 
Hartesia ; it will be noticed subsequently under the name of Ph. Rémeri. 

2. Aylophaga, Turton, 1822. Valves Teredo- like, semi-oval, strongly gaping 
in front, less so behind; each valve with an internal rib running from the apex to 
the periphery; two pre-umbonal accessory valves present. 

Three recent and a few tertiary species of this genus are upon record. Two 
species were formerly described under this genus from the cretaceous rocks of North 
America, but for each of these distinct generic denominations have lately been 
introduced. 

3. Goniochasma, Meek, 1864, (Smith. Misc. Coll., No. 177, p. 34). The 
type is Xyloph. Stimpsoni, Meek and Hayden; it is said to differ from Martesia by 
the want of accessory “pieces” (valves?), and in having the anterior hiatus 
formed by a rectangular notch in the antero-ventral margin of each valve. 

4. Turnus, Gabb, 1864, (Paleeont. of California, vol. i, p. 145). The shell 
is like that of Xylophaga, but has posterior to the internal umbonal rib another, 
often broader rib, running from behind the apex towards the infero-posterior margin. 
The animal also secretes a shelly tube, and consequently the valves must have been 
much more gaping posteriorly than they are in the recent Xylophage, which only 
slightly protrude out of their shells. The accessory valves are unknown, and it is 
therefore difficult to classify exactly the genus, for it may be just as possible,— 
and I would almost consider it more probable,— that it is a form of the 7zrzprnin#. 
Gabb describes one cretaceous species (loc. cit., p. 146, pl. 22, fig. 116), 7. plenus, and 
I shall have to notice a second species of the same genus from our Southern Indian 
cretaceous rocks, 7. lapidarius, nu. sp. Teredo Argonensis, Buvignier, may be a 
third species of this genus, and as regards the form of the shell itself it closely resem- 
bles the last named one. EHichwald in his Lethea Ross., (livr. xi, 1867, p. 790, 
pl. 22, fig. 18,) states that Pholas Waldheimii, d’Orb., occurs in the Neocomien 
at Khoroschéwo near Moscow; the species secretes a solid shelly tube, and has on 
its valves two ribs running from the apex to the periphery, like Zwrnus, but the 
anterior portion of the shell would appear to show a great resemblance toa Iartesia ; 
it may be a Parapholas. 

4a. The genus Xylophagella was proposed by Meek in 1864 (Smith. Mise. 
Coll., No. 177, p. 34,) for Xylophaga elegantula of Meek and Hayden, which is 
said to differ from Xylophaga by the presence of a ‘‘ postero-dorsal ridge ;”” I presume, 
therefore, that it is very closely allied to or generically identical with Turnus, but 
Meek adds, that it “burrows apparently always without a shelly lining.” This 
would be a slight distinction from Turnus, but it requires confirmation, though I 
must say that it does not seem advisable to attach too much importance to the 
presence or want of a shelly tube. Many other paozapriv” give a proof of this, 
secreting a perfect tube whenever they find a special necessity for it; in other cases 
they line the hollow excavated by them, only with a very thin shelly layer, and again 
in others they secrete it only partially, for instance, on each turn of the 
tube. 
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5. Jouannetia, Desh., 1828, (H. and A. Adams, Gen. ii, p. 329). Shell more 
or less globose, sculptured as in Xylophaga, inequivalve, front gape closed in the adult 
state; a single accessory valve is present. Besides a few recent species there are 
some very similar forms known from the tertiary beds, and I shall allude to one or 
two from the cretaceous strata. 

5a. Pholadopsis, Conrad, 1849, (Proc. Phil. Acad., p. 156, &c.,) is stated to 
differ from the last in having a “ subcentral, radiating” groove. 

6. Dartesia, Leach, 1824 (H. and A. Adams, Gen. ii, p. 330). Shell generally 
elongately ovate, posteriorly produced, equivalve; anterior hiatus closed; one um- 
bonie accessory valve; one narrow stilet-like post-umbonic plate, and a similar 
postero-ventral one; valves sculptured similarly to those of Xylophaga. 

This genus is well known from cretaceous as well as from tertiary deposits. 

6a. Pholameria, Conrad, 1865, (American Journ. Conch., i, p. 2), has been pro- 
posed for an oligocene species, described in Journ. Acad. Nat. Se., Phil., 2nd Ser., i, 
p. 127, pl. 138, fig. 8, under the name of Pholas triquetra. The shell has the form of 
a short Wartesia, but without accessory plates; nothing else, however, occurs in the 
specific description which would indicate any peculiarity to justify the formation of 
a new genus. 

7. Schréteria, Tryon, 1862 (Proc. Phil. Acad., 1862,) has one pre-umbonic 
plate ; the anterior hiatus is probably closed in the adult shell; the type is Pholas 
cordata, Schroter. 

8. Diplothyra, Tryon, 1862, (ibid). Shell like in Wartesia, but with one larger 
umbonie and one smaller pre-umbonic accessory valve. Stimpson (American 
Journ., XXXV, 18638, p. 306,) states that the species described by Tryon as 
D. Smithii is a true Martesia. 

9. Parapholas, Conrad, 1848, (Proc. Acad. Nat. Sc., Phil., p. 121). Shell 
ovately elongated like Martesia, equivalve, sculptured at the sides similarly as in 
Xylophaga ; anterior hiatus closed; umbonal accessory valve longitudinally divided 
in two, often extending backwards; superior margin in front of the umbones 
reflexed ; median area generally with two transverse furrows from the umbones. 

The forms called Parapholas are very closely allied to those of Martesia, and 
they could probably be considered merely as sub-generic to the latter genus. The 
division of the umbonal plate does not seem to be always perfect, as I shall have 
oceasion to notice subsequently when describing a ecretaceous species, Paraph. 
mersa. Wowever, there is a peculiar distinctive character to be noticed in a few of 
the Indian species which in external form and in the two sulci on the median area of 
the shell perfectly agree with Conrad’s Parapholas, except that their umbonal 
valves are short and broad. I refer here specially to three forms which I have 
examined: Martesia fluminalis, Blf., (Jour. Asiat. Soc., Bengal, 1867, vol. xxxvi, 
p. 67, pl. 3, figs. 1-8,—or a very closely allied species) ; a new species apparently 

with the anterior hiatus permanently open, and boring in wood along the mouths 
of rivers of the Orissa coast, and a third (typical) species from Ceylon. All these 
have in the left valves a distinct claw-shaped tooth, and an obsolete tooth in the 
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opposite valves. Above these teeth there is a small cartilage lodged. I have seen 
only large specimens of Conrad’s type Parapholas Californicus, and these do not 
show any teeth, but a cartilage below the beaks; the shells of the pxozaprya 
change, however, so much with age, that I could not feel certain in proposing a new 
generic name for our shells unless I had the opportunity of examining young and 
fresh specimens of the above-mentioned type species. 

10. Pholadidea, Turton, 1819, (H. and A. Adams, Gen. ii, p. 328). Shell 
very similar to Martesia, the two dorsal accessory valves are smaller than in 
Parapholas ; the posterior end is enlarged into a cup-shaped appendage protecting 
the siphons. 

Tryon in his last review of the Paozapip# in American Journ. of Conch. 
(vol. iii, 1867, part 38), quotes the following sub-genera of this genus; Hatasia, 
Gray, Talonella, Gray, Netastomella, Carpenter. The differences of these from the 
type genus appear to be of little importance. I shall only refer to the last one; of 
the first Ph. melanura, Sow., of the second Ph. tridens, Sow., are considered as types. 

10a. Netastomella, Carpenter, 1865, (Proc. Zool. Soc., p. 202,) is based upon 
Pholas Darwinii, Sow., the valves of which are posteriorly prolonged into a 
flattened calcareous cup. It is said to differ from Jowannetia in having both valves 
equal, and from Pholadidea by the calcareous nature of the cup at the posterior 
end of the shell. 

11. Penitella, Valenc., 18?? (Conrad, 1849,— see Tryon’s Memoir on the 
Puoravip# in Proc. Phil. Acad. for 1862). Shell very similar to that of the 
previous genus, slightly expanded posteriorly ; one umbonal and two pre-umbonal 
accessory valves, placed side by side, are present. 

12. Talona, Gray, 1840, (H. and A. Adams, Gen. ii, p. 329). Shell in form 
resembling Pholadidea; anterior hiatus open, very small; pre-umbonal margins of 
the valves reflexed; two small umbonal plates side by side; posterior end enlarged, 
cup-shaped, and protected by a pair of siphonal valves. 

13. Navea, Gray, 1851, (ibid., p. 328). Shell small, sub-ovate; one small 
post-umbonal accessory plate; anterior hiatus widely open. 

14. Barnea, Leach, 1826, (ibid., p. 326). Shell elongately ovate; one 
narrow and long umbonal accessory plate; umbonal processes thin, reflexed. There 
are two slightly different types of shells referred to this genus by Tryon. The one 
kind, like B. candida, L., has the margins of the valves rounded, and the anterior 
hiatus is long and narrow; these shells are considered to be typical Barnee. 

14a. The other form, represented by B. parva, L., has the antero-ventral 
margin insinuated, and the anterior hiatus is short and wide. For this last the 
sub-generic name Anchomasa, Leach, has been adopted. 

146. Monothyra, Tryon, 1862, (Proc. Phil. Acad.) may be considered as a 
third form of the same general type; it only differs from typical Barnea by having 
the umbonal plate larger, cuneiform, and the umbonal processes cellular. Pholas 
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orientalis, Gmel., is the type of this genvs which certainly is closely allied to 
Barnea and has, I believe, only sub-generic value. 

15. Pholas,* Linné, 1757, (H. and A. Adams, Gen. ii, p. 325). Shell elon- 
gated, one umbonal accessory plate, extending forward, and one small post-umbonal ; 
hinge plate reflexed over the beaks and closely applied. 

Klein used the name Pholas correctly, but his figure of the type species is not 
clear. 

15a. Tryon separates the species with a wide emarginated anterior hiatus (like 
Ph. crucifera, Sow.,) into a distinct sub-genus, which he calls Cyrtopleuwra (1862). 

16. Dactilina, Gray, 1847, (H. and A. Adams, Gen. ii, p. 325,) differs from 
Pholas in having two accessory, umbonal valves placed side by side ; the hinge plate 
is cellular beneath, reflexed over the beaks. 

The typical species of Dactilina are those with a short emarginated hiatus in 
front, like D. datylus. 

16a. Another group with entire margins of the valves along the anterior 
hiatus, with the nuclei of the dorsal valves placed anteriorly, like D. Campechensis of 
Gmelin, Tryon considers as a separate sub-genus, and names it Gitocentrum (1862). 

17. Zirphea, Leach, 1847, (H. and A; Adams, Gen. ii, p. 327). Shell 
oval, without accessory valves, hinge plate not reflexed, the umbonal muscle only 
covered with a horny epidermis, anterior hiatus always open. Through the want of 
accessory valves Zirphea no doubt forms a passage to the GasrrocuamyipZ. 

The first reliable records of fossil species of Puozaprin# are from the lower 
mesozoic strata, (triassic and jurassic), though, as I have already noticed, traces 
of their borings in fossil-wood and in stone have been found already in carboni- - 
ferous beds, and some of these hollows most likely have been excavated by molluses 
belonging to this sub-family. In the cretaceous strata we find a number of forms 
which in their general character much resemble the recent species, and this resem- 
blance becomes still more apparent in the forms found in the tertiary beds. 
Several of the miocene species, like Teredo Norvegica or Aylophaga dorsalis, are, 
for instance, not distinguishable from those still found living. Tryon enumerated 
(in 1867) 63 recent species of pxoLADIN”. 

Pictet (Mat. Pal. Suisse, 3™¢ part., 1864, p. 26, etc.,) gave a list of the cretaceous species 


of Pholas, taking the signification of the genus in the old sense. He enumerates the following 
European species :— 


1.—PA, icaunensis, Cott. 

2.—Ph. Roemeri, VOrb., 1850, (Prod. II, p. 72, Fistulana constricta, Romer), has the 
form of a Pholadidea, or a Parapholas; the posterior end is not sufficiently attenuated for 
a Martesia. Dr. J. Miller in his Suppl. to the “Monograph. d. Petr. der Aachner Kreidef.,” 


(1859, p. 16,) also proposes for Rémer’s /. constricta the name Ph. Roemeri, which d’Orbigny had 
anticipated. 


3.—Ph. prisca, Sow., is evidently a Martesia, boring in wood. 


* Leuconyx, H. and A. Adams, is based upon the internal spathule of Pholas costata, (see Proce. Zool. Soc., 
Lond., for 1865, p. 754). 
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1.—Ph. Cornueliana, VOrb., is very likely also a Martesia, and the same must be said of the 
three following species— 

5-7.—P4. constricta, Phil., Ph. subcylindrica, V’Orb., and Ph. Rhodani, Pict. 

8.—Ph, Sancte-crucis, Pictet, may be a Parapholas, with two middle furrows. 

9-11.—Ryckholt in his “ Mélanges paléont.”’ (I. pt., 1852, pp. 114-117,) describes from the 
upper cretaceous beds of Belgium three species, Ph. supracretacea, Nystiana, and Kickviana. The first 
one may he a species of Jouannetia, and the last is said to differ slightly from it. PA. Nystiana 
has very much the form and character of the sub-generie type Anchomasa of the genus Barnea 
(see antea p. 21). 

12.—An interesting new species, Pd. reticulata, was described by Miller (Suppl. Petr. Aachner 
Kreidef., 1859, p. 15, pl. 7, fig. 17,) from the Sénonien beds of Aachen; it has the general form 
of a Martesia, 

13.—Pholas Waldheimii, V Orb., T have already noticed when speaking of the genus Zurnus, 
(ps 19) 

14-20.—Meek in his Check-list of N. American cretaceous fossils quotes,— beside the three 
species previously (p. 19) recorded under Xylophagella, Goniochasma, and Turnus, — Martesia ? cuneata, 
Meek and Hayd., Pholas cithara, Mort., and Ph, cretacea, Gabb, (see Smith. Mise. Coll., No. 177, 
1864, p. 16). Gabb in his Paleont. of California, I, p. 145, describes Martesia clausa from the 
cretaceous beds of California. 

Ph. sclerotites, Geinitz, (Quadersandsteingebirge 1850, p. 144), can from the present known 
description scarcely be acknowledged as a species of the PHotapipa. The author quotes it also 
from the Upper Greensand of England, but does not state the authority for the reference. 

There are, including three new species from our Sth. Indian rocks, and excluding several doubt- 
ful forms, at the present 23 species of pyo~abiINa known from cretaceous deposits. The Indian 
species are Turnus lapidarius, Martesia tundens, and Parapholas mersa, Only a few specimens of 
each of these species have been found, but they do not seem to be rare, though very local. There 
is great difficulty in extracting the specimens from the fossilised wood, or stone, in a fit state for 
description. 


II. TURNUS, Gadd, 1864, (see p. 19). 
1. TuRNUS LAPIDARIUS, Stoliczka, Pl. I, Fig. 6. 


Tur. testa sub-ovata, inflata, umbonibus anticis, incurvatis, auricula anteriori 
parva instructa, infra auriculam late hianti, postice subrotundata, fere clausa; 
costa mediana ab umbonibus ad peripheriam decurrente tenui, sed valde prominenti, 
altera postica latiore peripheriam versus fere obsoleta. Tubulis prolongatis, testaceis, 
tenuibus, clavatis, in superficie transversaliter rugulosis. 

The shell of this species is chiefly characterized by the very small anterior 
auricle, the thin and sharp central rib, and the shallow and broader posterior rib; 
the latter becomes nearly obsolete towards the periphery. The ventral end of the 
central area is rounded, not terminating with a thickened boss, as usual in Teredo. 
The tubes are of © ‘hin shelly structure, transversally minutely rugose and increase 


rather rapidly in thickness. The species was found boring in sandstone without 
any trace of wood; ‘le tubes seem to be in their original position, not loose, and 
accidently buried in the mud. 

Locality —Ocdium; rare; in yellowish calcareous sandstone. 


Formation.—Ootatoor group. 
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III. MARTESIA, Leach, 1824, (see p. 20). 


1. Marresta tunpens, Stoliczka, Pl. Il, Figs. 5-6. 


Mart. testa cuneiformi, antice subinflata ac rotundata, posticé attenuata et ad 
terminationem subtruncata; hiatu antico angusto ; superficie m area centrali subtile 
striata, sulco mediano ab umbonibus decurrente divisa; regione postica lateraliter 
minute rugosa, area postica supra subcarinata ; impressione musculari postica valde 
elongata; valvula accessa umbonali parva, late ovata, antice emarginata ; marginibus 
valvarum ante umbones elevatis ac reflexis. 

The short, anteriorly inflated and globular form of this shell easily distinguishes 
it from other known species. Young specimens (fig. 5) are more regularly club- 
shaped, the attenuation of the valves from the front towards the posterior end being 
more gradual than in old ones. The valves have a distinct, though very narrow 
opening in front for the protrusion of the foot, the shelly covering being somewhat 
prominent; the surface of the central area is finely striated, and the strize pass over 
the median groove almost continuously ; the posterior area is very slightly rugose. 
The accessory valve covering the umbones is thin and anteriorly emarginated ; it is 
yather broadly oval, but I have not been able to trace exactly its posterior margin. 

Locatity.— Moraviatoor; boring in wood together with the next species. 

Formation.— Ootatoor group. 


TV. PARAPHOLAS, Conrad, 1848, (see p. 20). 
1. PararnoLas mersaA, Stoliczka, Pl. II, Fig. 7. 


Paraph. testa elongata, cuneiformi, antice rotundata, subinflata, postice regula- 
viter attenuata; hiatu antico minimo; superficie lateraliter minute striata, postice 
supra lamellose rugosa; area centrali duobus sulcis approximatis ab umbonibus 
ad peripheriam decurrentibus notata ; valwulis accessis supra umbones sitis inter se 
contingentibus, semicircularibus ; valvula dorsali postumbonali stiliformi, simplici ; 
rentrali similariter constructa, sed longitudinaliter bipartita. 

This is a typical species of Parapholas, having the umbonal accessory valve 
divided longitudinally, but in every other respect the shell resembles a Dartesia. 
The two furrows running from the umbones towards the periphery are said to be 
present in all known species of Parapholas; there are, however, some species of 
Martesia known (M. branchiata, Gld., and others) which also possess two umbonal 
valves. On the other hand, there occurs a species in the Ivawadi delta, described by 
Mr. W. Blanford as DMartesia fluminalis, (Journ. Asiat. Soc., Bengal, vol. xxxvi, 
1867, p. 67, pl. 3, figs. 1-3), which has a divided umbonal accessory valve, but only 
one rib running from the umbones to the periphery, a second one being only internally 
and not very distinctly marked ; it is almost parallel to the superior margins of the 
valves. Still the species must be considered as a Parapholas and not as a Martesia, 
though I must again say that the distinction scarcely deserves to be regarded as 
of generic value. 


OF SOUTHERN INDIA. 25 


The surface of our species is very minutely striated, and the upper posterior 
margin lamellar. The narrow post-umbonal plate lying between the margins of 
the valves is stilet-shaped, posteriorly ending in a point; the ventral one is of 
similar form, but longitudinally divided by a groove. The front edges of the valves 
below the umbones are slightly elevated, and the region next to them impressed. 
The species can be easily distinguished by its regular club-shaped form and fine 
striation on the central area from Wart. (Parapholas 2) sancte-crucis, Pictet; a 
more closely allied species to ours is the recent Martesia calva, Sow. 

Locality.—Moraviatoor ; boring in wood. 

Formation.—Ootatoor group. 


IT. Family,—GASTROCH ANID. 


The animals, belonging to this family, in many respects resemble those of the 
PuHoLaDiIps# ; they are generally symmetrical, claviform, with a short sub-cylindrical 
foot which is not byssiferous, although occasionally provided with a byssal groove ; 
the mantle margins are thickened, often prolonged into various cirrhi, or other 
appendages, united along the ventral side; there are two gills on either side, but their 
size varies, the outer ones are often larger than the inner; they are more or 
less prolonged into the siphons, which generally are united up to near their ends. 
The shell consists of two equal, or very nearly equal valves, which are thin and 
inequilateral, more or less gaping in front; the hinge teeth are rudimentary or alto- 
gether wanting, the beaks being, however, occasionally supported by a small internal 
lamina; the ligament is external, but usually very small and thin; a portion of it 
sometimes reaches to the internal edge, representing the cartilage. The valves are 
either free, enclosed in a shelly tube, or more or less grown together with it. 
Deshayes in his last edition of the Paris fossils again dwells in great detail upon the 
idea (which he formerly advocated) of the temporary separation of the valves from 
the tube during certain stages of growth. The course of growth appears to me not 
to offer anything peculiar or extraordinary. It is nothing but an organic—may be 
acid—secretion which constantly dissolves the edges of the aperture in the Gastro- 
poda when they grow. largely, and exactly the same takes place at the edges of the 
valves of Pelecypoda, 

There are three somewhat different groups of shells which belong to this 
family. Tryon published a monograph of the family in the Proceedings of the 
Philadelphia Academy of Natural Science in 1861, and a revised list of the 
species in 1867, part 3, vol. ii, of the American Journal of Conchology. This 
last publication is the most complete one available, and in giving here a short 
review of the various types, I shall follow it with a few slight alterations. 
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a. Sub-family—GASTROCHANIN 4. 


Both valves lying free in the tube, the living animal covering the former by its 
mantle, either partially or entirely. 

1. Spengleria, Tryon, 1861, (vide Proc. Phil. Acad. Nat. Sc.). Valves equal, 
widely gaping in front and below, generally with a small projection of the margin 
internally below the umbones; a more or less separated, triangular area runs from 
the beaks obliquely towards the posterior end; ligament strong; tube claviform.— 
I consider those forms of Rocellarie (R. mytiloides, Lam., and oth.), which Tryon 
separated under the above (sub-generic) name, as intermediate between the PuoLapip# 
and the Gasrrocumyips. They have entirely the form of Rocellaria, but the pro- 
cess below the beaks is generally somewhat distinct, and there is a line running 
from the apex obliquely towards the posterior periphery, much as in some species 
of Zirphea which, as I have previously mentioned, also indicates a passage from the 
former to the present family, because it does not possess any accessory valves. 

Species belonging to the type of the recent Sp. mytiloides, Lam., or Sp. rostrata, 
Sow., are known already in the cretaceous period, as will be seen in my subsequent 
list of the cretaceous species of Gasrrocuayrp#, and it is probable that they will 
also be found in older formations. 

2. Rocellaria, Fl. de Bell., 1802, (H. and A. Adams, Gen. ii, p. 335). Valves 
equal, widely gaping in front and below; surface of the shell regularly striated, 
not interrupted in the middle area; tube claviform, rather short ;—boring in shells, 
limestone rocks, etc. 

As regards specific forms this is the most numerous genus of the family; the 
species are found in all seas, though most numerous in tropical countries where 
coral-reefs are formed. Fossil species are known from the Trias upwards, gradually 
increasing in number and variety, until they reach their maximum of development 
at the present time. 

3. Cucurbitula, Gould, 1861, (Proc., Bost. Soc. Nat. Hist., vol. viii, p. 22). 
Valves equal, gaping the whole length; tube very short, ovate, composed of cup- 
shaped layers, involving shell-fragments, etc.; it is usually attached by one side to 
foreign objects. The type is Cucurb. cymbia of Spengler. 

4, Gastrochena, Spengler, 1780, (/istulana auctorum). Valves sub-equal, 
edentulous, narrow, gaping very nearly the whole of the ventral side. Tube straight, 
closed in front, with a perforated septum behind the valves ;—boring in sand and mud. 

Tubes which in external appearance are almost identical with those of Gastro- 
chena are first met with in the Trias, but the occurrence of true species of this 
genus is at present only recorded on good evidence from cretaceous deposits; the 
species are, however, rare, continuing with the same scarcity through the tertiary 
deposits, and there are liying only three known. 
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b. Sub-family,—CLAVAGELLIN 4. 
(BRYOPINE and CLAVAGELLINE of Tryon, Clavagella, Deshayes). 


Shell with only the right valve free, the left one permanently grown together 
with the tube. The mantle of the animal must consequently overlap the right 
valve altogether, causing it to be in some respects internal. 

5. Bryopa, Gray, 1840, (Tryon, in Proc. Phil. Acad. Nat. Sc. for 1861). 
Valves generally triangular, unequal; tube short, posteriorly with a siphonal fringe, 
anteriorly mostly of irregular shape, enlarged, compressed, in front with a minute 
fissure. 

5a. Dacosta, Gray, 1858, (see Tryon, loc. cit.), was separated sub-generically 
to include Cl. australis and balanorum, both of which are stated to have no siphonal 
fringe at the posterior end of the tube; the last named is supposed by Tryon to be 
only the young of Bryopa aperta, Sow. 

6. Clavagella, Lam., 1812, (see Deshayes Fossil du bass. de Paris, 2nd edit., 
1860, vol. i, p. 80, etc.), Valves oval, or sub-oval, nearly equal, short tubuli formed 
all round the margins of the valves where they come in contact with the tube; the 
latter is long and laterally compressed. If an anterior fissure exists, it must be 
quite irregular and very small. 

7. Stirpulina, Stol., 1869. Valves ovate, sub-equal, similar to those of Clava- 
gella, but tubuli formed only at the front part of the tube which has a distinct 
fissure; tube long. 

The tri-division of the Lamarckian genus Clavagella was first proposed by the 
able French conchologist, S. Rang, and afterwards revised by Deshayes in his 
“Traité elem. de Conchiliologie.” In his last edition of the Paris fossils the same 
author enters upon this question in detail, but he does not consider the groups suffi- 
ciently distinct to warrant generic distinctions; I feel, however, certain that they are 
equally well definable as scores of others. That passages from one into the other do 
occur is only natural, and must be expected, as the result of further analysis and of 
our increasing knowledge, not only in this but in all other similar cases. Palzeonto- 
logy must greatly assist in the discovery of connecting links between forms which 
appear to be at the present perfectly isolated. The three genera which I mentioned 
above are distinct in their habits, connected with some variations in the form of the 
animals and shells. They all seem to possess the faculty of producing more or less 
prolonged tubuli, which originate at the edges of the mantle. 

The recent species which have been called by Gray Bryopa generally live in solid 
rock or coral, and do not, as a rule, secrete tubuli of any great length. Deshayes 
says, however, that this is entirely owing to local influences, and if it happens 
that there are any fissures in the rock, a few tubuli are readily formed as observed on 
fossil species. Such is also the case, he says, with Bry. (Clav.) balanorum ; thus we 
have again a transition from Bryopa to Clavagella, but still partaking more of the 
general characters of the former than of the latter. 
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Deshayes brings in support of his unity of Lamarck’s Clavagella some 
fossil species, saying that the usual triangular shape of the valves of the recent 
Bryopa is connected with the characters of what has here been called Clavagella. 
This is, as regards the form of the valves, quite correct; the triangular shape 
passes gradually into an oval, but the shape of the valves has, strictly speaking, not 
been considered as one of the striking distinctions of Bryopa. Sandberger 
(Mainzer Becken, pl. 21, fig. 3,) figures such a Clavagella in which the valves 
are intermediate in shape between those of other fossil Clavagelle and the recent 
Bryopa, but it distinctly secretes tubuli on the mantle edges like the former, and 
its habitat also corresponds with it. The known fossil Clavagelle generally bore 
in shells, or near the surface of corals, having the ventral side, where the longest 
tubuli are formed, free. Very often these tubuli are found secreted all round the 
edge of the mantle, that is, along the margins of each valve; this is probably more 
commonly the case in such species as bore in sand, than in those which attack 
shells. The largest number of the fossil species belong to Clavagella, as restricted. 

In the third form for which I have proposed the name Stirpulina, and which 
is represented by the well known fossil species Stirp. (Clavagella) coronata or 
bacillaris of Deshayes, the tubes are closed in front, the diaphragm being 
perforated about the middle by a narrow slit, and at the edges surrounded by 
numerous irregular tubuli. The valves are subequal, the left being usually the 
smaller one; the tube is very similar to that of Brechites, and the species, like 
those of the last named genus, lived in sand. It even appears difficult in some 
fossil species to ascertain, whether only one or both of the valves were attached to 
the tube, thus indicating an intimate connection between the fossil Stirpulina 
and the recent forms of Brechites. I shall subsequently mention the repre- 
sentatives of this sub-family recorded as occurring in cretaceous deposits. 


ce. Sub-family,—BRECHITIN 2. 
(See H. and A. Adams, Gen. u, pp. 649-650). 


Both valves grown together with the tube, the anterior base of which is pro- 
vided with tubuli, usually arranged in a fringe round the disc, being more or 
less perforated and possessing a sub-central narrow fissure. 

8. Humphreya, Gray, 1858. Tube iyregular, attached to foreign objects with 
its anterior ventral termination; but two specimens of the only species, H. Strangei, 
have as yet been found, and it has not been ascertained whether their growth is 
normal or abnormal; the latter is more likely the case. 

9. Brechites, Guettard, 1774, (Aspergillum auctorum). Valves on the tube 
considerably exposed, their outlines distinctly marked; posterior end of the tube 
simple. 

9a. Warnea, Gray, 1858. Posterior end of tube fringed, otherwise as in 
Brechites. 
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10. Foegia, Gray, 1840. Only the umbones of the valves exposed on the 
tube, more or less covered by a tubercle in front of them. The two species, 
FP. agglutinans and Zebuensis, are, judging from Chenu’s figures, most probably 
identical. 

Gray distinguishes a sub-genus, Arytene, (including Foeg. Recluziana and 
tuberculata), said to differ from Foegia, as restricted, by its simple disc, but in both 
the species the marginal tubuli are considerably projecting, and united to a simple 
fringe. The sub-generic distinction appears to me scarcely to have any value. 

10a. Penicillus, Gray, 1840. Tubercle in front of the umbones of the valves 
obsolete. The separation of P. strangulatus, Chenu, again as a separate sub-genus, 
Clepsydra, seems to me quite unnecessary. Brech. Javanus gives an example of 
this, for in this species there are occasionally two fringes developed round the disc, 
while in other specimens of the same locality there is only one. 

All the srxcuirrws live buried in sand and mud, in a more or less perpendicular 
position. They are comparatively rare shells, and a comparison of numerous 
specimens of the various species would probably show no necessity for separating 
even those three generic divisions which I have here adopted. There are a few 
tertiary species known, but none with certainty from the cretaceous or older 
deposits. 

Of the first sub-family, the GasTrocaxNIN#, Pictet, (Pal Suisse, 3me Ser., 3™e Dts Pel.) 
quotes 16 species, among which we find representatives of Spengleria, Rocellaria, and Gastrochena. 

1-2.—Gast. areeformis and Sancte-crucis, P. and Camp., are the earliest known representatives 
of Spengleria. 

3-18.—Gast. dilata, Desh., G. sinuosa, Pict. and Camp., G@. Valangiensis, P. and C., G. astre- 
arum, P. and C., G. Rathieriana, Cott., G. Matronensis, @Orb., G. gaultina, P. and C., G. brevis, 
P. and C., G. Royanensis, dOrb., (alias Royana), G. ostreea, Gein., and G. pistilliformis, Reuss, 
belong to Rocellaria ; G. pyriformis, Mant., G. Marticensis, Math., and G. tenuis of Geinitz, are 
doubtful, but the excavations also resemble in every respect those of Rocellaria. The same can 
be said of Gast. Hssensis and Tornacensis of Ryckholt, (Mél. paléont., 1° pt., 1852, p. 119). 

Some other species, like Gast., or Vistulana, amphisbena, Goldf., Gast. voracissima, Miiller, 
&e., I have already noticed when speaking of the rerepiva. Ryckholt (Mél. paléont., 
loc. cit., p. 118, pl. 5, figs. 19-22,) gives, among others, the figure of a valve which he states 
to have been found in the tube referred to Gast. amphisbana of Goldfuss and Geinitz. The 
valve is certainly not that of a Zeredo, but neither has it the appearance of a Rocellaria, 
unless it is very much worn off; it would more probably be that of a Clavagella, but there 
are no tubuli known to occur on the end of the tube. In spite of Ryckholt’s statement, I 
think, there is more decisive proof required to show, that those tubes really belong to a species 
of the GASTROCHENIN# and not to the TEREDININZ, to the latter of which they have undoubtedly a 
far greater resemblance. Gastroch. socialis of Eichwald has been subsequently placed by the same 
author in the genus Zeredo. In Leth. Ross. xi livr., p. 721, the same author, however, describes a 
Gast. cylindrica, Fahrenkohl, which is said to occur in Neocomien beds near Moscow, these 
being, however, by several other able geologists referred to the jurassic period. Gast. sinuosa of 
Pictet and Camp, is also mentioned here from some other Neocomien beds. 

19.—To the 16 known species of Locedlaria I shall add from our South Indian cretaceous rocks 
one, 2. guttula, and the tube of another species probably belonging to the same genus. 

20.—Zittel described from the Gosau deposits a Mistulana tubulosa, which has now to be called a 
Gastrochena (Denksch. Akad., Wien, 1865, xxiv, pt. 2, p. 108, pl. 1, fig. 1). 

si 
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21-22.— Gast. americana, Gabb, (Jour. Phil. Acad., 2nd Ser., vol. iv, p. 393, pl. 68, fig. 20), 
is to all appearance a true Gastrochena, and the same must be said of the South Indian Fistulana 
aspergilloides of Forbes. 

The CLAVAGELLIN« have representatives in cretaceous deposits, belonging to the genera 
Clavagelia and Stirpulina. 

23-26.—Pictet (loc. cit., p. 6,) enumerates four European cretaceous species of Clavagella, 
C. cretacea, W@Orb., and C. clavata (? Teredina clavata, Rim., sp.), may either belong to Clava- 
gella or to Stirpulina ; in neither case do the specimens seem to have been sufficiently well preserved. 
Cl. Cenomaniana and Cl. Ligeriensis, ’Orb., are known only by their names. 

27-28.—Miiller (Suppl. to Monograph der Petref. der Aachner Kreidef., 1859, p. 7) 
described two species, Cl. elegans, which is a Stirpulina, while the other, C/. divaricata, is very 
doubtful, being based upon a single valve which is rather different from the usual type of Clavaged/a. 

29.—Cl. cornigera, Schafh. Siid-Bayerns (Leth. geogn,, 1863, p. 179), is apparently a 
Stirpulina, although the figure does not exhibit any difference in the valves; it would seem as if 
both valves were free, or both grown together with the tube ; in the latter case the species must be 
transferred to Brechites. 

30.—CZ. ewigua, Zittel, (Denksch. Akad., Wien, vol. xxiv, 1865, pt. 2, p. 107,) is from the 
Alpine Gosau-deposits. 

31.—From America only one species is known, C7. armata, Mort., which is very similar to the 
last, and probably a Stirpulina. 

32,.—Cl. semisulcata, Forbes, will be described subsequently, 

33.—The only notice of a species possibly belonging to the BRECHITIN# is by Rominger in 
Bronn’s Jahrbuch f. Min. for 1847, p. 659, where the author mentions a new species, Aspergillum 
eretaceum, from the Turonien beds of the county of Glatz. No further notice beyond the name 
has been published ; probably the species is the same as the one described by Schafheutl, noted 
above. 

Thus on comparing the species of Gasrrocuaznrp#, represented in cretaceous 
rocks, we find that more than two-thirds belong to the gasrrocyzyrv#, somewhat 
less than athird to the czav4a@exLzin®, while the occurrence of BRrecHITINzZ is doubt- 
ful, and in any case their number would be the smallest. The easrrocu#yinz are 
already known from the Trias and gradually increase up to the present time; the 
CLAVAGELLIN#, however, have not as yet been met in strata older than the creta- 
ceous. 


V. ROCELLARIA, 71, de Bell., 1802, (see p. 26). 


1. RocELLARIA GUTTULA, Stoliceka, Pl. I, Fig. 7. 


R. testa valvis ovato-elongatis, convexiusculis, sublevigatis, antice acutiusculis, 
postice sub-truncatis, valde inequilateralibus ; hiatu antico magno, lato, postice fere ad 
dimidium longitudinis extenso; tubis brevibus, regulariter ovatis, antice rotundatis, 
postice rapide contractis, atque breviter prolongatis, 

The tubes formed by this species are very characteristic ; they are regularly 
ovate, inflated, but at the posterior end rapidly attenuated and shortly produced. 
The valves are large, high, posteriorly truncate, and the gape reaches on the ventral 
side to only about half the length of the shell. 

Locality—Odium and Moraviatoor ; generally found boring in oyster shells, 

Formation.—Ootatoor group, 
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2. RocELLARIA sp. IND., Pl. I, Fig. 8. 


A single tube, apparently belonging to a Rocellaria, has been found in the 
uppermost beds of the Arrialoor group at Ninnyoor; it is somewhat cylindrical, 
being roundish at the anterior end, and becoming gradually narrower towards the 
posterior termination, which is laterally somewhat compressed. The species to which 
this tube belongs is no doubt different from the former, and it is to be hoped that 
further researches will lead to the discovery of the valves. 


VI. GASTROCHENA, Spengler, 1780, (see p. 26). 
1, GASTROCHZENA ASPERGILLOIDES, Forbes, Pl. I, Fig. 12. 
1846. Fistulana? aspergilloides, Forbes, Trans. Geol. Soc., Lond., vii, p. 139, pl. 17, fig. 2—édem auctorum. 


Gast. tubo tereti, longo, sub-cylindrico, concentrice sulcato, antice abrupte termi- 
nanti, clauso, convexiusculo, acute marginato. 

The great length and the anterior abrupt termination surrounded by a 
sharpened edge fairly distinguish this tube from that of any other cretaceous or 
tertiary species. The valves could not be exposed. The only specimen as yet found 
is the original of Forbes’ description, of which I also give a figure. 

Locality,—Pondicherry, in greyish sandstone. 

formation.—Arrialoor group. 


VII. CLAVAGELLA, Lamarck, 1812, (see p. 27). 


1. CLAVAGELLA SEMISULCATA, Forbes, Pl. I, Figs. 9-10. 
1846. Clavagella semisulcata, Forbes, Trans. Geol. Soc., Lond., vii, p. 139, pl. 17, fig. l—idem auctorum. 


Cl. valvis ovalibus, tumescentibus, umbonibus obtusiusculis, anticis instructis, 
concentrice minute striatis; tubulis brevibus, irregularibus, in tota peripheria 
margmali valve adnate et pariter magna ex parte in ea valve libere sitis ; tubo 
producto, lente arcuato, sub-levigato, lateraliter compresso ac obsolete bi- sew tri- 
sulcato. 

The oval form of the valves and the obtuse beaks of the shell when well 
preserved (fig. 10), and the laterally compressed tube, appear to be good distinguish- 
ing characters of this species. In the cast (fig. 9) the beaks are more prominent. 
The left valve is, as usual, grown together to the tube, though well marked on its 
surface (see figs. 9 and 10), the right valve is covered over by the shelly tube; short 
tubuli rather irregularly placed are seen nearly all round the periphery of the 
valves ; along the margin of the imbedded (right) valve they are, however, much less 
developed, and in places nearly obsolete. I have given a figure of Prof. Forbes’ 
original specimen after it had been freed from the rock in which it was enclosed. 

Locality.—Pondicherry, in a light bluish or greyish sandstone. 

Formation.—Valudayur group. 
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II. Order. MYACEA. 


The only characters, common to the largest number of Pelecypoda referable to 
this order, are a short lingui- or digiti-form foot and elongated, partially, or entirely 
united, siphons, into which, however, the branchia are but slightly, or not at all, 
prolonged. 

The valves are generally well developed, covering the whole animal; they are 
more or less solid, gaping posteriorly, attached to each other by an internal carti- 
lage, and joined by a hinge with few, or sometimes obsolete, teeth; not unusually 
there is also an external ligament present, but it rarely excludes the presence of the 
cartilage. Most of the species burrow in sand and some also excavate solid objects ; 
the entire shell is often covered with an epidermis, which usually extends over the 
united portion of the siphons, and in this respect seems to replace the calcareous 
tube of the PHOLADA CEA, which is especially apparent in those cases in which 
it becomes, (as in the typical genera Mya and Anatina),—almost perfectly coriace- 
ous, and non-retractile within the valves. 

The families which may be considered as constituting the order, are the I/yipa, 
(corputin£ and mymw#), Macrriva, (Lurrarunae and Macreina/), ANATINIDE 
( PANDORIN®, THRACUN, and ANATININA), SAXICAVIDE, GLAUCONOMYID#, and Sozen- 
ip#. The various genera of these families are somewhat differently allied to the 
previous and the next order: for instance, Sphenia, of the Myzp#, is in an equal 
degree related to the Gasrrocumy1p®, as is Saxicava, (belonging to the Saxrcarip2). 
The zurrarunvs, of the Macrrrz, are undoubtedly most closely allied to the Mye 
and some species of the Awarryip#, while the macrrivx, as restricted, in external 
aspect, much resemble some VENERACEHA. Again, among the Awarivip# the 
Pholadomye recall several forms of pxozapiv”; some shells of the raraciryz are 
externally almost undistinguishable from others belonging to the Yzzzrwrpx, while 
genera, like Wovaculina (of the Sozzvipa) are truly intermediate between Tellina 
and Solen, as regards shells as well as animals, for they have long divided siphons, 
like Tellina, but a short club-shaped foot, like Solen. 

These various relations make it really almost impossible to bene the fami- 
lies into an arrangement, by which a gradual passage from one to the other 
would become clearly exhibited, but the arrangement here adopted may for the 
present, probably, best answer our as yet imperfect knowledge of the order, espe- 
cially when we pay due attention to the very large number of fossil forms. For 
this deficiency is largely due to the latter, the greater number of which we only 
know from their external shape; rarely is there an opportunity offered to examine 
the internal characters of the fossil shells. The order includes, however, some of the 
oldest known fossil forms. In the paleeozoic times the species were not very 
numerous, but they increase considerably in the lower mesozoic epoch and attain 
their maximum of development in the middle and upper mesozoic times. The 
tertiary forms are less numerous in species, though more varied as regards generic 
types; many of the older forms have then almost entirely disappeared, and thus 
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the difficulty of obtaining a natural arrangement in those species which survived 
up to the present time is increased. Until, therefore, those connecting links are 
all properly examined and their relation to the recent species established, we must 
be satisfied with a provisional grouping. 

The position of the Macrrms next to the Myrp# and that of the Gzavcono- 
uyrp# as intermediate between the Sxrcarrp# and the Soreyrpm will probably be 
found an unusual one, but I think the anatomy of the animals and the general 
character of the shells fully account for it, as I shall endeavour to prove by 
giving further details when speaking of these families. I have also placed the 
Saxicavip# nearer to the Sozzyzp# as is usually done, not with a desire to 
diminish the striking relation of Savicava and Rocellaria ( GASTROCHANIDS), 
but principally on account of the very great resemblance existing between the 
Panopee, (especially the many fossil species,) and the Pleuromye and Pholadomye, 
and also on account of Cyrtoria very much recalling the form of true Sozzeyrpx. 


III. Family,—WUYVID Zz. 


The animals of the Myrp# generally are unsymmetrical, with a small digitiform 
foot, and united, more or less distinctly retractile, siphons, prolonged and occasion- 
ally separated at their ends; there are two gills on each side, about as long as the 
posterior half of the body, not prolonged in the siphons; the labial palpi are pecti- 
nate and occupy the posterior two-thirds of the anterior half of the body. 

The shell is more or less inequivalve, solid, porcellanous, covered with a thick 
epidermis, extending over the siphons. The cartilage lies in each valve internally 
in a special groove, sometimes supported by spoon-shaped processes. Some genera 
possess a shelly or horny capsule (the ossicle) covering the cartilage internally ; 
this ossicle is, however, more characteristic for the Anarrvip#. 

T accept here the family Myzpz in Deshayes’ sense, who unites the Corzuzrpx 
and Myzp# of H. and A. Adams into one. They will include the following genera : 
Himetla, Sphenia, Corbula, Corbulamella, Eucharis, (Basterotia), Pleurodesma, Cor- 
burella, Spheniopsis, Neera, Poromya, Azara, Corbulomya, Cryptomya, Tugonia, 
Platyodon and Mya; some are divided into one or more sub-genera. 

It is really difficult to make any strict separation of the two families. The animal 
of Mya possesses long united siphons and a deep pallial sinus, while in the other genera 
the siphons and the sinus are proportionally much shorter. The animal of Zugonia 
is not known, and its shell is rather thin, as compared with other Wye, but it is of 
the same type and general form as the rest. Of all the other species the shells, 
however, agree in their solid structure and in the position of the internal cartilage, 
the external ligament being either very small, or more often quite obsolete. In 
order to preserve the one uniform type of shells, it is preferable to treat them in 
one family, and to distinguish two sub-families, corsuzrvmand uyryx. The former 
will include the genera which usually have a raised cartilage-pit in one and a 
subtriangular process in the other yalve, both being usually closed; the animals 
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have the siphons short; the shells of the other sub-family have a very large 
cartilage process in the left valve,— except Tugonia, which has it in both,- 
they are elongated and gaping posteriorly ; the animals have long united siphons. 
If we compare Mya with Cryplomya (Nuttallii, for instance), the principal 
difference to be detected between the two is the very short pallial sinus in the 
latter. Some species of the fossil Corbulomya, and other recent ones belonging to 
Azara, fully establish again a connection between Oorbulomya and Corbula, both in 
form, position of the cartilage, and pallial impression. Meera inclines to the 
Awarinip# in the structure of its shell, but its form and the organisation of the 
animal place it near Sphenia. Poromya, especially in its fossil forms, of which only 
the last remnants appear to have survived the great terrestrial and climatal changes: 
must, according to the organisation of the animal, the form of its shell and that of . 
the hinge, be placed near Cordula, though the structure of the shell and the pre- 
sence of a rather strong external ligament have some relation to Pholadomya. 'Thus 
it is at one time the majority and at another time the importance of the characters, 
common to a number of shells, which must be made use of in classification. 

Of all the generic types Sphenia is most closely allied to the Gasrrocuzyipz. 
The animal is almost identical with that of Rocellaria, and the shell is very similar 
to it, especially when the hinge-teeth become obsolete. It is generally indented on 
the antero-ventral margin, indicating the gape of Rocellaria. I have besides 
observed species of Sphenia which sometimes form posteriorly a regular prolonged tube, 
in as much as the epidermis, covering the siphons, becomes very much hardened. 
Its burrowing habit also indicates the relation just mentioned. 

The 5th part of the 4th Volume, 1868, of the American Journal of Conchology 
(Appendix p. 62, &e.), contains a catalogue of the recent species of the Wyrmz and 
Corzutip& by G. W. Tryon, Junr. The former contains 10 species and the latter 
85, excluding Neera and Poromya; but, even neglecting these two last named 
genera, the list does not appear to be as complete as it would seem desirable. 

I shall again, as on the previous occasions, first give a short review of the 
recent and fossil genera, referable to the family, then note the species represented 
in cretaceous rocks, and at last give descriptions of the species occurring in the 
South Indian cretaceous deposits ; the latter are characterized by three genera only, 
Corbula, Poromya, and Neera. 


a. Sub-family,—CORBULIN A. 


The genera, as far as known, appear to arrange themselves naturally as follows : 

1. Himella, H. Adams, 1860, (Proc. Zool. Soc. for 1860, p. 369). Shell thin, 
with the left valve larger than the right one, not gaping; hinge of the right valve 
with an indistinct tooth fitting into a pit in the left valve; cartilage internal, lying 
in both valves in an almost horizontally extending process ; an external ligament 
is besides present; pallial sinus scarcely noticeable. This genus is based upon 
a fluviatile species, H. fluviatilis, from the Maranon river. 
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I could add here the fossil genus Quenstedtia, but as it does not seem to possess 
internally a cartilage, it had better be removed to the Saxrcarvips. 

2. Sphenia, Turton, 1822. Shell oblong, gaping posteriorly, covered with an 
epidermis, which extends over the united siphons; right valve larger than the left. 
Hinge with two (one above the other) small teeth in the right, and one in the left, 
or with one tooth in the right valve and a corresponding pit in the left one; or the 
teeth are in both valves obsolete; cartilage internal, situated in a separate oblique 
pit in each valve; pallial sinus moderate; muscular impressions comparatively 
large. 

H. and A, Adams correctly remark that this genus ought to be restricted to 
the oblong or sub-quadrangular species of the Sph. Binghami type; several other 
forms described as Sphenia partially belong to Corbulomya, Corbula, and allied 
genera. The prolonged siphons and the short digitiform byssiferous foot fairly 
distinguish the animals of this genus from those of Corbula. The hinge is occa- 
sionally very similar in both, but seems to vary a great deal, as noted above. I 
observed those variations of the hinge-teeth in two species found living about 
Calcutta, both allied to Binghami. The development of the teeth does not always 
depend upon the age, some young specimens having them perfect and others not, 
but, as a rule, the hinge-teeth become obsolete only in adult shells, thus evidently 
indicating a relation to some of the Gasrrocu#zyip#. There is a distinct process 
in each valve (though larger in the left one) for the reception of the cartilage, 
while in Corbula such a distinct process does not exist in the right valve, the 
cartilage lying there in a deep pit. Besides this Sphenia occasionally possesses a 
trace of an external ligament, placed at the upper end of the cartilage-pit, just 
behind, or rather below, the beaks; of this ligament I could find no distinct trace 
in several species of Corbula examined for that purpose. 

3. Corbula, Brug., 1792. Shell inequivalve, the left valve being the smaller 
one; covered with a more or less rough epidermis; hinge with one prominent tooth 
in the right valve, in front of a cartilage-pit, corresponding to a strong cartilage 
process in the left valve; pallial sinus very small or not marked at all. I am not 
acquainted with any fresh water species of true Corbula, but there certainly are 
brackish forms, which cannot be generically separated from the typical marine 
species of this genus, except that their shells are remarkably thin, resembling those 
of Neera. 

A very peculiar tertiary form of a Corbula (n. sp.), in external appearance not 
unlike an Azara, is described by Helmerson in the Bull. phys.-math. de lacad., 
St. Petersburg, (1845, vol. iv, p. 7). It has a broad tooth in each valve anda 
groove next to it for the reception of the tooth of the other valve. In the 
left valve there are two partially obsolete vertical ribs below the umbo. It is 
probable that this form to which, as far as I know, no specific name is yet applied, 
will have to be made the type of a new genus, but this cannot be done without 
previous careful comparison of the typical specimen. 

4. Eucharis, Recluz, 1850, Journal de Conch., i, p. 167, (7 = Basterotia, 
Mayer, 1859, in Hérnes’ Foss. Moll. des Tert.-beckens von Wien, vol. ii, p. 40). 


36 CRETACEOUS PELECYPODA 


Shell equivalve, or nearly so, inflated, closed on both ends, beaks ineurved; hinge 
with one tooth below the umbo in the right valve and two teeth in the left one, the 
posterior of which is smaller and appears to be only an anterior thickening of the 
nymph for the support of the cartilage. The margin of the shell, just behind 
the beaks, is for a very short distance somewhat thickened for the attachment of a 
ligament; no pallial sinus; muscular impressions rounded. 

The genus Basterotia was proposed by Mr. Mayer for a tertiary species, Bast. 
corbuloides, and first published by the late Dr. M. Hérnes in his work on the 
Vienna tertiary Mollusca. Dr. Hérnes refers to the recent Corbula quadrata as 
being a species very similar in shape to the fossil Basterotia, and probably 
belonging to the same genus. I have not examined this species myself as to the 
exact form of the hinge, but it is the type of Recluz’ Hucharis, and this author 
mentions the presence of one oblique large tooth in each valve and an external 
ligament. The posterior tooth in the left valve Recluz does not notice, but I have 
no doubt that both forms belong to one and the same genus, as suggested by 
Hoérnes. I had the opportunity of examining one valve of a species found by 
Mr. G. Nevill at Ceylon. Its hinge perfectly agrees with the fossil Basterotia, and 
the form of the shell is also very similar, only less tumid and somewhat longer. 
Recluz (1. cit., p. 168,) describes a third recent species, Huch. eliptica, which is not 
carinated. The upper tertiary Corbula quadrata, Nyst, (identical with the recent 
Poromya anatinoides of Forbes, also known under the name of Embla Korenii, 
Lovén,) cannot be, I believe, generically identified with Hucharis, as I shall state 
further on, when speaking of the genus Poromya. Jurassic forms like Corbula 
carinata, Buvignier, may belong to Hucharis. 

Speaking of equivalve forms I should also mention the jurassic Corb. Glosensis, 
described by Zittel and Goubert (Journal de Conch., 1861, p. 196). The 
right valve has one large cardinal tooth and the left only a cardinal pit. If this 
description of the hinge is correct, it would indicate a new genus of the Corzuzrya, 
intermediate between Corbula and Hucharis, unless the species is a Quenstedtia. 

5. Pleurodesma, Hiérnes, 1859, (foss. Moll., Wien, vol. ii, p. 43). Shell 
oblong or quadrangular, equivalve, closed on both sides, one large cardinal tooth 
in each valve, and a long groove extending along the dorsal margin of the shell 
for the reception of the cartilage; there is no indication of the presence of a 
ligament. This genus has been proposed for a new tertiary shell, Pl. Mayeri, 
which in general form agrees with Hucharis, but differs widely from it by the form 
of the hinge. 

6. Corburella, Lycett, 1853, (1850?), (Proce. Cottesw. Nat. Club, vol. i, p. 83), 
was established for a jurassic species figured by Phillips (Geol. Yorksh., 1835, i, 
pl. 3, fig. 27,) under the name of Corbula curtansata. Lycett gives the following 
generic character. ‘Shell equivalve, thin, inflated, posteriorly attenuated and 
gaping, anteriorly rounded, hinge with a small depressed subconical tooth in each 
valve, and extended, slightly thickened, laminar plate forming a kind of an anterior 
lateral tooth or process.”’ Ligament and pallial sinus are not noticed, nor are they 
perceptible in Phillips’ figure. As to general form of the shell the genus would 
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stand near Neera, but the tooth in each valve would recall Lucharis. Whether the 
anterior laminar process occurs in both valves and whether it is for the purpose of 
supporting the cartilage, which seems likely, has yet to be satisfactorily determined. 
Lycett does not mention this genus in the large work on the fossil Mollusca 
of the Great Oolite. 

7. Corbulamella, Meek and Hayden, 1857 (Proc. Acad. Nat. Se., Phil., p.1 42). 
Shell sub-triangular, sub-globose, inequivalve, the right valve being more ventricose 
than the left; beaks nearly central; hinge with one cardinal tooth in each valve, 
apparently very similarly arranged in position to that of Corbula, but the existence 
of an internal cartilage has not as yet been satisfactorily proved ; anterior muscular 
impression rather indistinct, posterior on a special raised or projecting plate; pallial 
impression scarcely sinuated posteriorly. 

This is proposed for a cretaceous species from Nebraska, Q. gregarea ; it resem- 
bles Cardilia in form, but is distinguished from this by the irregularity of the valves. 

8. Spheniopsis, Sandberger, 1863, (Conch. des Mainzer Tertizer-beckens, 
p. 289). Shell sub-trigonal, compressed, equivalve, posteriorly rostrate and slightly 
gaping ; hinge of right valve with an anterior cardinal tooth, and a deep cartilage-pit 
behind it, a long laminar tooth runs along the areal margin; left valve edentulous, 
only provided with a cartilage-pit; pallial sinus deep. This genus is based upon a 
tertiary species, which is an intermediate form between Corbula and Rhinomya (a sub- 
genus of Neera). It may also be considered to represent a compressed Poromya. 
Sandberger calls the shell equivalve, but the presence of the posterior laminar 
tooth in the right valve seems to me to indicate that the left valve must be a little 
smaller, in order to fit to the right one without possessing a special double tooth. 
Neera jugosa, Wood, (English Crag. Moll., vol. ii, p. 272,) very likely belongs to 
Spheniopsis. 

9. Neera, Gray, 1834. Shell inflated, thin, posteriorly prolonged and gaping, 
right valve somewhat smaller; one cardinal tooth in each valve, spoon-shaped for the 
purpose of supporting the cartilage, occasionally with a minute tooth in front of it, 
a lateral posterior tooth, much larger and more distinct in the right valve than in 
the left; ossicle distinct, small; ligament external, very small, situated just behind 
the beaks. The thin, usually finely lamellar structure, and the inflated form of the 
shells belonging to this genus, are very characteristic. H. and A. Adams place it 
in the Ayarivip#, though judging from the form of the shell, being in many 
respects similar to that of Corbula, and also from the form of the small foot and the 
short siphons of the animal, there can. be little doubt that Deshayes’ classification 
near Sphenia and Corbula, etc., is the more correct one. Almost the only character 
which some species of the genus have in common with the Awarryrp# is the presence 
of a small ossicle at the cartilage, but as all the Awarrvrp do not possess the same, 
its presence cannot be regarded as an exclusive character of that family. Nearly 
all the species of Neera, living in deep water, possess a thin shell, often very finely 
punctated ; only very few, being more littoral in their habits, have a rather solid and 
opaque shell, like Mya or Thracia. 
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9a. Rhinomya, A. Adams, 1864, (Ann. and Mag. Nat. Hist., vol. xiii, p. 207). 
This was proposed as a sub-genus for such forms as have the surface of the 
shells lamellar, like Meera proper, but possess a small triangular cartilage-pit, and 
two lateral teeth in the right valve.—V. (7th.) Philipinensis, Hinds. 

9b. Cardiomya, A. Adams, 1864, (ibid, p. 208) ought apparently to include 
the species of Meera which have the surface radially ribbed, like WV. Gouldiana of 
Hinds. 

H. and A. Adams, in their work on the genera of Mollusca (ii, p. 369,) class 
Theora next to Newra, apparently following the suggestions of Hinds regarding 
the relation of these two genera, Hinds having first described a few species of 
Theora under the generic name of Neera. I have examined the animal of some 
species of Zheora, which chiefly live in brackish water along the coast of the Bay 
of Bengal, and found them to be allied to those of the Scrozrcviarmpx, to which 
family the genus must be referred. On account of a very marked relation of the 
fossil Paleomya to Theora, I shall treat of the former also in the last named family, 
and the same applies to a peculiar recent shell called Plectodon by Carpenter. 

10. Poromya, Forbes, 1844. Shell oval, equivalve, ventricose, gaping poste- 
riorly, covered with a scabrous epidermis, below which the surface is either punc- 
tated, or granular, or finely spinulous, the unevenness of the surface appearing to 
give firm attachment to the epidermis. Hinge with a strong tooth in the left valve, 
and two smaller ones in the right, and in each with a posterior groove, in which 
is lodged a small cartilage; fulera prominent for the attachment of a more or less 
strong ligament; pallial line submarginal, and posterior sinus small. 

Deshayes (Paris fossils, 2nd edit., p. 248,) correctly,* I think, suggests, that 
the fossil shells which Sowerby called Thetis, and which name has been adopted by 
H. and A. Adams in preference to that of Forbes, are thoroughly distinct from 
those belonging to the present genus. Of the former I shall treat in the Veyrripaz 
(sub-family poszvizv#). 

The first Poromye as yet known are only from cretaceous rocks, though very 
little doubt exists that the genus is much older, Of recent shells there are not much 
more than about half a dozen species known (see A. Adams in Ann. Mag. Nat. 
Hist., xiii, 1864) ; they are deep water shells, and have been found in European and 
Chinese seas. The form of the siphons and of the foot, equally with that of the shell 
and its hingé, necessitate, as already pointed out, the classification of this genus in 
the corpuziv#, in preference to that in the avarzxzym. Poromya is not identical 
with Hucharis, Recluz, but Hmbla Korenii of Lovén is identified by Sars, and 
by other very able observers of the North-European marine fauna, with the type 
species Poromya granulata, Nyst. Gray formerly placed Hmbla (as distinct from 
Poromya) in the Lasserp». 

11. Azara, d’Orbigny, 1839. Shell like Corbula, right valve with two obscure 
iceth, separated by a broad pit, in which fits the process of the left valve supporting 


* Subsequently (ibid. p. 408) he alludes to the great similarity of Sowerby’s Thetis and Poromya, but I do 
not think that this statement has more weight than the former. 
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the cartilage. Chenu (Man. ii, p. 33,) states, that there are three muscular impres- 
sions present, a posterior oblong, an anterior transverse, and a third small one 
between the latter and the hinge. 

This genus, which, by the hinge of its shell and by the long siphons of the 
animal, is well distinguished from Corbula, includes a number of estuary shells from 
South America; it is in many respects intermediate between Neera and Corbulo- 
mya; it is also sparingly represented in our eastern seas, the Philipines, and the 
Bay of Bengal. 

12. Corbulomya, Nyst., 1846, (Coquill. foss. de la Belgique, p. 59). Shell 
transversally ovate, closed on both ends; right valve larger, with one cardinal tooth 
in front of a cartilage-pit; left valve with two distant teeth, the posterior of which 
supports the ligament; pallial smus very small or obsolete. 

This genus has been proposed for fossil species, which appear to be rather 
numerous in the tertiary formation, but none of them has as yet been sufficiently 
made known from mesozoic beds, though very likely a number of the small Myacites, 
or Anoplophore, and others, will be shown to belong to it. A recent species known 
as Corb. mediterranea occurs in the European seas. 

The genus closely approaches in the dentition of its hinge Hucharis, but in 
this one the anterior tooth of the left valve is much stronger than the posterior. 

13. Cryptomya, Conrad, 1848. Shell transversally oblong, rather compressed, 
generally sub-equilateral, slightly gaping on both ends, more so posteriorly ; hinge of 
both valves with a spoon-shaped cardinal process, receiving the cartilage, the process 
of the right valve being usually somewhat larger, and having in front a small tooth 
ora thin ridge; pallial sinus small or none. The surface of the valves is often 
decussately striated, and such species appear to form a good passage to the next 
genus. 


b.  Sub-family,—MYVIN AD. 


14. Tugonia, Gray, 1842. Shell oval, inflated, with the beaks directed back- 
wards, widely gaping posteriorly, equivalve ; hinge consisting of a spoon-shaped, 
cardinal process in each valve with a small posterior denticle ; cartilage internal in 
the process, ligament external, short, partially extending over the beaks ; pallial 
sinus very small or wanting. There are only a few recent and tertiary species of 
this genus known; none have been as yet found in cretaceous rocks. This genus 
could be equally well placed in the Ayazrrvzpz but it seems to be connected with 
Mya through the next one. 

15. Platyodon, Conrad, 1837. Shell elongated, inflated, solid, with the surface 
cancellated, posteriorly widely gaping, equivalve, tooth in the right valve very broad, 
anteriorly with a short ridge, the beak of the left valve excavated for the reception 
of the right one. The type of this genus is Platyodon cancellatus, the only species 
as yet known; the animal is said to have at the end of the siphons four testaceous 
appendages ; by the structure of its shell, equal valves and the form of the beaks, 

his form seems deserving a distinct generic name. 
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16. Mya, Linn., 1747. Shell oblong, moderately tumid, inequivalve, surface 
concentrically striated ; hinge in the left, or smaller, valve with a broad spoon-shaped 
process supporting the cartilage, which lies in a corresponding pit of the other 
valve below the beak; pallial sinus very deep; some of the species have the epider- 
mis thickened below the beaks, representing a thin external ligament. 


In the present seas the Mrrp are represented by about one hundred and thirty 
species, of which Corbula is by far the most numerous. From the cainozoic rocks 
there are about one hundred species described, in the mesozoic the number is some- 
what smaller, though the genus Corbula always predominates, and from palseozoic 
beds there are hardly more than twenty species known. Thus, a gradual increase in 
the development of the various forms is noticed from the oldest epoch up to the 
present time. 

In the palzeozoics we only meet with Corbula, and perhaps with Mya and Neera ; 
in the mesozoics Sphenia, Corburella, and afterwards Poromya, are added; in the 
cainozoic time Spheniopsis, Pleurodesma, Tugonia, and others appear, most of which 
are still found recent, though with the exception of Corbula and some species of 
Sphenia all belong to the series of rare shells. 


The following species have been noticed from eretaceous deposits (see Pictet ‘ Pal. Suisse,’ 

4me Ser., 3™° pt., p. 36, &c.). 
CORBULA, 

1-8.—Corbula incerta, neocomiensis, compressa, striatula, elegantula, gurgyaca, punctum, and 
Edwardi ;—all appear to be true Corbula. 

9.—C. Coste is probably a Poromya. 

10.—C. socialis,—uncertain. 

11-13.—C. gaultina, elegans and truncata are true Corbule. 

14.—C. Leufroyi. Guéranger figures this species in his “ Atlas Paléont. de la Sarthe,” pl. 16, 
fig. 1), and refers it doubtfully to Sowerby’s C. elegans. The figure is not very characteristic, but 
distinctly shows the specimen to be longer and less high than the English species described from 
Blackdown. The former name may, therefore, be retained, until a careful comparison of both has 
been instituted. 

15-16.—C. Goldfussiana of Matheron is identified by D’Orbigny with his C. truncata (non idem 
Sow.). This appears rather doubtful. If one has to judge from the illustrations given of the two 
forms, Matheron’s figure seems to represent a true Cordu/a, the shell being rather inequilateral 
and globose, D’Orbigny’s figure on the contrary represents a more compressed, much less 
inequilateral species, which is, besides, nearly equivalve and most likely belongs to Corbulomya. 
Possibly D’Orbigny has compared the original shells and found either one or the other of the figures 
incorrect, but had this been the case, he would most probably have recorded the fact. Should, 
however, my suggestion regarding the generic determination of C. truncata, D’Orbigny, prove 
correct, the specific name would not require to be changed. 

17.—C. bifrons can hardly be identified from the short description given of it. 

18.—C. Bockschii (non Bocksii), (Crass. Bockschi olim), appears to me to be more likely a Zrigo- 
nid than a Corbula. 

19.—C. subglobosa is rather uncertain, the shell figured by Goldfuss has not much the appear- 
ance of a Corbula, and in fact scarcely resembles any other genus of the Wyrpz. 
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20.—C. angustata (see Zittel in Denksch. Akad., Wien, 1865, xiv, pt. ii, p. 112). D’Orbigny 
calls this species, which is a true Corbula, C. sub-angustata, and .reserves the former name for “the 
tertiary Mya? angustata, Sow. This last is, however, certainly not a Corbula, though I would not 
venture to assert positively to what genus that shell belongs without examining the original speci- 
men itself; it may be a Himedla or Corbulomya, but the cartilage process appears to be similar to 
that of Cryptomya, to which genus it also probably belongs. 

21.—C. substriatula is a true Corbula. 

22.—C. lineata of Miiller is more likely a Cordulomya, than a Corbula; it is rather compressed 
and nearly equivalve. 

23.—C. obtusa of the same author is also a sub-equivalve species, and more probably 
belongs to one of the sub-genera of Ne@ra, than to Corbula. Bosquet considers it to be a Poromya, 
(Foss. flora and fauna v. Limb., &e., in Staring’s Bodem. v. Nederland). 

24.—C. ovalis Pictet suggests to be a Thracia, but unless the original specimen be examined, 
nothing positive can be said of it. Morris does not even accept the species in his list of British 
fossils, 

25.—C. velata, Schafheutl, (Bayern’s Leth. Geog., p. 176), may be a valve of a Corbula, bat 
it would be labour in vain to theorize on that author’s ideas of geological formations. 

26-27.—C. caudata, Nillson, and C. cometa, Coq., belong to all appearance to Newra, but the 
form which Goldfuss, (Petr. Germ., p. 251, pl. 151, fig. 17), describes and figures as a species 
identical with C. caudata of Nillson is certainly quite a different one. 

28-29.—Conrad describes from Palestine, in the official report of Lynch’s Expedition, C. sudlineo- 
lata and syriaca, Fraas (Wiirtemb. Jahresh. xxiii, 1867, p. 236), considers the former as identical 
with C. striatula, Sow. The same author also states that Conrad’s C. congesta, which is said to have 
been without any reason referred to the jurassic period, is based upon a cast not admitting of specific 
determination. I have, I am sorry to say, not as yet been able to get access to Conrad’s “ official 
report.” 

30-4.0.—Meek in his Check-list of Inverteb. cretaceous fossils of North America (Smiths. Misc. 
Coll., No. 177, 1864,) quotes Cord. crassimarginata, crassiplicata, Hufalensis, Foulkei, Graysonensis, 
Hiligardii, inornata, occidentalis, subcompressa, Tuomeyi, and Corbulamella gregarea. I have not 
been able to ascertain whether Gabb’s C. sub-caudata is to be retained as an independent species. 

41-46. In the Paleont. of California (vol. i and vol. ii, p. 233, &c.,) Gabb describes— 
?C. primorsa, C. Traskii, eultriformis, parilis, Hornii, and aleformis. The last but one species may 
prove to be a Corbulomya, and the first is also posteriorly peculiarly pointed, but it may be only a 
young valve of a Cordula. 

4.7-48,—C. Chilensis, from Chili, and C. Columbiana, from Columbia. 

49-53.—From India I shall have to add the following five species; C. striatuloides, parsura, 
cancellifera, minima, and exulans ; the three first belong to the Trichinopoly, the fourth to the Arria- 
loor, and the fifth to the Ootatoor group. 

NEZRA, 

54-57.—Pictet and Campiche quote in the “ Paléontologie Suisse” WV. Sabaudiana, Sancte- 
crucis, caudata, and Quillanensis, to which N. cometa, (Corbula apud Coquand, Monog. Etage 
Aptien, 1865, p. 102,) has most likely to be added. 

57a.—Neera brevirostris, Alth, sp. (Nucula id., Alth) is described from the upper cretaceous 
deposits near Lemberg (Desc. des Moll. foss, de la eraie des ... Lemberg, &c., par E. Favre, Genéve 
1869, p. 103). 

58.—Bosquet (in Staring’s Bodem y. Nederland) names a Neera longicauda, but I have not 
yet met with the description of the species. 

Eichwald (Leth. ross., 1867, xi livr., p. 743,) describes from “grés verts” near Orenbourg 
a Neera tenuis, but the shell has evidently nothing to do with that genus; it is either a Leptomya, 

L 


42 CRETACEOUS PELECYPODA 


-~ 


or perhaps more probably a Cryptomya, in which case it would be the first species of the genus from 
cretaceous rocks. 
59-64.—Meek (Smiths. Mise. Coll., No. 177,) quotes from North America WN. alaformis, fibrosa, 
Moreauensis and ventricosa, and Gabb described N. dolabreformis (Pal. California, i, 1864, p, 153). 
65-66.—Two species occur in our South Indian cretaceous deposits, V. mutua and detecta, the 
last of which has some resemblance to Cord. striatula, but its shell, of which traces are present, is 
very thin. he first species is from the Trichinopoly, the second from the Ootatoor group. 


POROMYA, 
67-69.—I am acquainted for the present only with the three Indian species, P. globu- 


losa, lata, and superba (see p. 47, &c.). The two former were, without any apparent reason, transferred by 
D’Orbigny to Lyonsia. Forbes also considered the Corb. equivalvis of Goldfuss as a Poromya, 
but according to the hinge it does not belong to this genus, though the surface is partially provided 
with minute grooves. I shall describe it under Pholadomya, and state the necessary reason for this 
alteration subsequently. 

Iutraria nuculeformis, Schafh., (Bayern’s Leth. Geog., p. 175,) I would be inclined to 
consider as identical with our P. glodulosa, at least the general form of both is the same. The form, 
figured by Schafheutl, loc. cit., (pl. 41, fig. 2,) as Corbula impressa (1863, non idem, Bichwald 
Leth. Ross., liv. xi, 1867, p. 741,) is probably also a Poromya. 

I am not certain whether Zittel’s Panop. frequens from the Gosau (Denksch. Akad., Wien, 1865, 
xxiv, pt. ii, p. 111, pl. 1, fig. 5,) does not also belong tothe present genus. The form and the general 
character of the shell are almost identical with those of our P. data, but the hinge is very similar 
to that of a Panopea, or rather to that of Plewromya ; it has, however, like Poromya, one tooth in 
each valve and posterior to it a groove, in which, in the last genus, the cartilage is situated. 
Whether that was the case with the species in question, Zittel’s figure does not show clearly, for 
the tooth in the left valve is placed too much anteriorly, almost more so than that of the mght 
valve, behind which it ought to fit when the valves are closed. The most important distinction 
to be observed in Zittel’s figure, is the isolation of each of the teeth along the lower margin, 
while in Poromya the inner hinge area is thick, and the teeth and pits generally appear on it as 
projections and grooves. In specimens of our collection the hinge-teeth could unfortunately not be 
made visible, and the shell surface is also not well preserved.—I expect several of D’Orbigny’s 
Panopee will he shown to belong to Poromya; in some, like P. inequivalvis, the author describes 
the granulation of the surface, similar to that of Poromya, but quite distinct from that of Panopea. 

I have already mentioned Corbula obtusa, which Bosquet considered to be a Poromya. Ceromya 
recens, Pholadomya aptiensis, and fallax described by Coquand in his Monograph of the Fossils of 
the Etage Aptien of Spain are more likely Poromya than Ceromye. Iam also by no means certain 
whether such species as Pholodomya Sancte-crucis, or Ph. Valangiensis of Pictet and Campiche, 
ought not to be more correctly referred to Poromya than to Pholadomya. 

Judging from external appearance and the imperfectly known hinge, I suppose Corbula gigantea, 
Sow., (Min. Conch., vol. iii, p. 18, pl. 209, figs. 5-7,) is also a Poromya. It very much resembles 
our Por. superba, differing from it by the anteriorly extended portion of the shell. The species 
has been placed by Morris in the genus Thetis, that author having considered Forbes’ Poromya 
as identical with Zzetis, which opinion is, as I have already stated, untenable. Pictet and 
Campiche (Pal. Suisse, 4th Ser., 3™° pt., p. 210,) are of opinion that the species probably 
belongs to a new genus; it is said to possess the same deep sinus, as Thetis has, but Sowerby does 
not say anything on this point; unless, therefore, Pietet and Campiche have examined fresh 
specimens, the question would still remain unsettled. 

These are only a few of the most prominent instances indicating the occurrence of Poromya in a 
fossil state. I could add a much greater number of suggestions regarding the generic determination 
of the cretaceous species, but it would be hardly fair to go into these details without the examination 
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of the original materials. Some more species I shall have to mention when speaking of Pholadomya 
and Panopea. It is to be hoped that the attention of paleontologists will be directed more to the 
genus Poromya, than has been hitherto the case, for it is really a very important genus among 
mesozoic Pelecypoda. 

Under Mya a few species from cretaceous rocks have been described by older authors, but none 
of them have been proved to belong to that genus. The same is, strictly speaking, the case with 
Jurassic and a few palwozoic species of the so-called Mye, for their determination as yet only depends 
upon the external form, and seems in many cases a very doubtful one. 

Thus we have in the cretaceous deposits Corbula, Corbulamella, Neara, Poromya, most probably 
Corbulomya, and possibly Himedla represented ; Spheniopsis, Bucharis, Corburella, and Cryptomya may 
be shown to occur; but no such forms as Z'ugonia, Sphenia, Platyodon, and even Mya are as yet 
distinctly indicated, 


CORBULA, Brug., 1792, (see p. 35). 


1. CoRBULA STRIATULOIDES, Forbes, Pl. XVI, Figs. 13-14. 


1846. C. striatuloides, Forb., Trans., Geol. Soc., Lond., VII, p. 141, pl. 18, fig. 14—idem, auctorum. 
1847.? C. cochlearia, d’Orbigny, Pal. of the voy. de I’ Astrolabe, pl. 5, figs. 14-17. 


C. testa oblonga, postice breviter ac rectiuscule caudata, crassa, convexa, 
wmbonibus incurvis, fere centraliter sitis instructa ; valvula dextra majori, postice 
oblique carinata, concentrice confertim striata; valvula sinistra minori, prope peri- 
pheriam striis crassiusculis predita. 


Height of the larger valve: its length oe ade dat 0°66 
Thickness of shell : 5 500 as ax O44 


The solid structure, the great convexity of the right valve, and its short poste- 
rior prolongation readily distinguish this species from the European C. striatula, 
and the small height from C. sub-striatula. The right valve is much more solid 
than the left one; it also has the margins strongly bent in towards the latter, which 
is thinner, considerably smaller, but a little more coarsely striated than the 
right one. The species is very much like the recent C. swlcata, Lam., from 
Senegal. 

D’Orbigny’s C. cochlearia is most probably the same species as C. striatuloides, 
though the figures do not correspond very well. The coarser striation of the left 
valve is distinctly shown ; but the right valve of striatuloides is finely striated, 
while D’Orbigny’s figure represents it equally, or even more coarsely striated 
than that of the left valve; no such form occurs in our collection of the South 
Indian cretaceous fossils. 

Locality——In a light coloured sandstone south of Koloture; rare. <A similar 
but flatter species occurs in the soft sandstones at Streepermatoor, but the specimens 
are not sufficient for characterizing the species. 

Formation.—Trichinopoly group. 
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2. CorBULA PARSURA, Stoliczka, Pl. I, Figs. 23-24, and Pl. XVI, Figs. 3-4. 


C. testa sub-quadrangulari, alta, postice hiante; valvula dextra multo majore 
quam sinistra, mequilaterali, convexa, umbone obtuso, prominulo et incurvo instructa, 
antice sub-rotundata, postice truncata, breviter caudata, ad marginem elevata, in 
superficie concentrice crasse costulata ; valvula sinistra ovulata, dextrd multo minori, 
antice rotundata, postice angustata atque obtusiuscula, in superficie fere levi, wubone 
leviter incurvo, acutulo; cardine dentibus ac fossis, sicut in Corbulis typicis, instructo. 


Height of the right valve : its length nerd ane ore 0°83 
» of the shell : as ane dab ni 0°58 


The two valves of this species are remarkably unlike each other in size and 
ornamentation, the right being much the larger, subcaudate posteriorly, and con- 
centrically strongly ribbed; the left is very small, slightly convex, tightly fitting 
in the other, and nearly smooth. Viewed from the right valve the shell greatly 
resembles a Mya, indicating a wide posterior gape. The right valve has, as usual, 
a deep cartilage-pit and one large tooth in front of it, the left valve a posterior 
cartilage process and an anterior pit. The posterior muscular impression is in the 
right valve rounded, large; the pallial impression very slightly insinuated. 

The largest specimen observed measures 6 m.m., but it seems rarely to grow 
to that size. 

Locality—In bluish highly calcareous shelly sandstone at Garudamungalum., 

Formation.—Trichinopoly group. 


3. CoRBULA MINIMA, d’Orbigny, Pl. I, Figs. 19-22, and Pl. XVI, Figs. 7-12. 
1847. C. minima, d’Orb., Pal. de la voy. Astrolabe et Zelée, pl. 5, figs. 18-19. 


C. testa oblonga, sub-equilaterali, antice ac postice subangulata, clausa, umbonibus 
prominulis, fere medianis, antice versus incurvis, superficie striis minutis induta ; 
valva dextra paulo majori quam sinistra, in utraque carina acutiuscula ab umbone 
ad terminationem posteriorem decurrente instructa. 

Height of shell (pl. xvi, fig. 7) : itslength ... "00 oct 0°68 
Thickness ,, iz : ay na ‘ae Ate O51 

The valves are in this species subequal, the right one being a little larger than 
the left, the umbones are subcentral, and incurved towards the front; both are 
equally finely and concentrically striated, and a sharp carina runs from the 
umbones towards the posterior end, which is somewhat produced and attenuated ; 
from the carina the shell slopes to the postero-superior margin; both valves are 
perfectly closed at their terminations. The hinge is identical with that of recent 
Corbule, the tooth in the right valve and the process in the left being, as compared 
with the size of the shell, rather small. The species rarely seems to grow larger 
than 4 m.m., which was the greatest size observed among many specimens. 
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D’Orbigny’s figure is probably a little too high, but there are specimens in 
our collection which are almost identical with it in form. The most important 
variations are sufficiently illustrated on plate xvi. 

Locality.—In dark brown sandy and cherty limestone; north of Odium; not 
rare. 

Formation.—Ootatoor group. 


4. CORBULA CANCELLIFERA, Stoliczka, PI. I, Migs ti; El VL) Bie: 2: 


C. valvula sinistra sub-triangulari, antice sub-rotundata, ad marginem inflexa, 
postice angustata ac acuminata, umbone sub-antico, mediocriter prominente, obtuso, 
antice versus incurvo, carina acuta ab eo ad terminationem posteriorem rectiuscule 
decurrente instructa ; superficie striis concentricis distantioribus, acutis, ac alteris 
radiantibus, minutissimis ornata. 

Height of left valve : itslength .., ae a 0°67 
Probable thickness of the shell: Bai ant a 0:47 

The ornamentation of this species is very peculiar and distinct from that of 
any other known cretaceous species; it approaches, however, in this point as well 
as in its form to some of the recent species, like ©. tunicata, Hinds, and others. 
The concentric striz are distant and very sharp, and the radiating lines are very 
fine and close together; they are better visible in the grooves than on the strizx 
themselves; the posterior carina is slightly curved, it is especially sharp and promi- 
nent near the end; the margin of the shell is anteriorly strongly inflected, very 
similar to that of C. exulans n. sp.; the recent species rarely have this inflection 
equally strong. 

Locality—In bluish, compact calcareous sandstone near Garudamungalum, 
in company with C. parsura, and a large number of little Carprrpz, Venere, &c. 

Formation.—Trichinopoly group, 


5. CORBULA EXULANS, Stoliczka, Pl. I, Figs. 16 and 18; Pl. XVI, Figs. 1 and 5. 


C. testa sub-trigona, alta, crassa, compressiuscula, fere equilaterali, antice sub- 
rotundata, postice angustata et sub-acuta, concentrice striata; umbonibus adpressis, 
obtusis, parum incurvis; carina ab umbonibus ad terminationem posteriorem decur- 
rente prope marginem sita, mediocriter prominente ; valoula dextra sinistrd paulo 
majore. 

Height of shell : its length os 556 pa “0 0-76 
Thickness ,, : 53 0°52 

This is a peculiarly triangular, high, nearly equilateral thick shell, laterally 
much compressed, rounded in front and rather acutely angular posteriorly ; the right 
valve is somewhat larger than the left one, both being perfectly closed round their 


margins and inflected towards each other; the entire surface is finely striated. 
M 
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The beaks are obtuse, incurved, and close together. The tooth in the right valve is 
large, but the hinge does not differ in any other respect from that of typical Corbule. 
Locality —In a light greyish or yellowish sandstone about 5 miles south of 
Arrialoor. 
Formation.—Arrialoor group. 


NERA, Gray, 1834, (see p. 37). 
1. Nera mutva, Stoliczka, Pl. III, Fig. 6; Pl. XVI, Fig. 6. 


N. valvula dextra globosa, longiori quam alta, antice rotundata, postice caudata, 
pertenui, fere hyalina, concentrice striis incrementi minutissimis tecta ac confer- 
tim puncturata ; umbone prominulo, antice versus incurvo. 


Height of the right valve : its length a onic ok 0°62 
Thickness ,, » : ” Si Se Scr 031 


The very thin, almost hyaline, finely striated and punctured shell appears to 
be characteristic of this species ; the beak is prominent, and strongly incurved towards 
the front ; its sides are convex; the anterior termination is rounded, the posterior 
narrowly produced, and obtusely truncated at the end. The cartilage process is 
elongated, but narrow, and the tooth in front of it indicated by a slight thickening of 
the margin, which projects a little beyond the margin of the hinge. 

Locality —South of Parchairy, in a bluish sandstone; only the figured valve 
has been found. 

Formation.—Trichinopoly group, 


2. Nemra vetecta, Stoliczka, Pl. III, Fig. 7; Pl. XVI, Fig. 15. 


N. valvula sinistra sub-inflata, convexiuscula, tenui, antice rotundata, postice 
caudata, concentrice striata; umbone postice versus incurvo, carina obtusiuscula ab eo 
oblique decurrente usque ad terminationem posteriorem rectiuscule prolongata. 

Height of the left valve : its length man ase ec 0°59 
Thickness ,, + a 3 et +5 vee 0:25 

This species is much more depressed than the previous, and the beak is incurved 
in the opposite (posterior) direction; the concentric strize are somewhat stronger 
anteriorly than posteriorly; the upper margin of the wing is slightly insinuated, 
its termination being bent upwards. The European NV. caudata of Nillson is closely 
allied to the present form, but it has the posterior end still narrower and longer, 
and the beaks incurved in a direction perpendicular to the longitudinal axis of the 
shell. 

Locality—The single specimen was found in the yellow sandy limestone near 
Odium in company with Zurnus lapidosus, TLurrilites .Bergeri, Ammonites ros- 
tratus, &e. 

Formation.—Ootatoor group. 


OF SOUTHERN INDIA. 47 
POROMYA, Forbes, 1844, (see p. 88). 
i. Poromya GLoBuLosa, Forbes, Pl. III, Fig. 8; Pl. XVI, Fig. 16. 


1846. P. globulosa, Forbes, Trans., Geol. Soc., Lond., VII, p. 141, pl. 17, fig. 6. 
1850. Lyonsia id., d’Orb., Prod. II, p. 234—idem auctorum. 


P. testa inflata, inequilaterali, tenui, antice rotundate truncata, postice paululum 
attenuata et producta, ad terminationem rotundata, concentrice minutissime striata 
ac radiatim punctata, punctis in seriebus radiantibus dispositis ; umbonibus tumidis 
tncurvis. 


Height of shell : its length a0 oie oie 909 0°89 
Thickness ,,_ : Fi 986 one eae BOC 0°76 


Shell strongly globular and short, with the beaks prominent and incurved; the 
anterior side is rather truncated, the posterior which is the longer one attenuated, 
compressed, and rounded. The hinge-teeth have not been observed; the punc- 
tuations are to be seen, as stated by Forbes, only on the well preserved surface, 
but when this is a little worn off they disappear altogether. These punctures are 
connected with very fine radiating lines. The beaks are slightly incurved towards 
the anterior end. Forbes’ figure ought to be more inequilateral, anteriorly much 
shorter than posteriorly. In our fig. 8 on pl. 3, the striz on the anterior side 
ought to be turned more upwards, as shown in the corrected fig. 16 on ple xvi. 

Locality.—In a light coloured sandstone near Comarapolliam ; rare. 

Formation.—Arrialoor group. 


2. Poromya wata, Forbes, Pl. II, Figs. 8-9, and Pl. XVI, Fig. 17. 


1846. Poromya lata, Forbes, Trans., Geol. Soc., Lond., VIL, p. 141, pl. 15, fig. 14. 
1850. Lyonsia id., d’Orb., Prod. I, p. 284—idem auctorum. 


T. testa oblonga, tenui, convexiuscula, inequilatera, antice breviori ; umbonibus 
prominulis, antice incurvatis; ad extremitates rotundata, in superficie polita, concen- 
trice striata ac punctis distantibus, profundis, in lineis radiantibus paululum elevatis 
dispositis notata. 


Height of shell : its length 05 ae ne sie O74 
Thickness ,, : # a vee ae Res 0°63 


This species only differs from 7. globulosa by its somewhat greater length and 
by the punctuations of the surface being larger and more distant; it may 
possibly be only a variety of the former, but there are only a few specimens 
of each form as yet known, and these do not allow a very critical comparison ; 
they also do not occur on the same geological horizon. The posterior side of the 
present form is considerably longer than the anterior, and somewhat turned up- 
wards at the termination; both ends are rounded. The shell is also very slightly 
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gaping posteriorly. The beaks are prominent and incurved towards the front. The 
hinge of the left valve is composed of two teeth, the anterior of which is much 
larger than the posterior, which very probably supported the cartilage (see. pl. xvi, 
fig. 17*); the fulera for the ligament are small. 

Locality —In bluish calcareous sandstone at Garudamungalum and at Pondi- 
cherry. 

Formation.—Trichinopoly group, (? Valudayur group). 


3. PoromyA SUPERBA, Stoliczka, Pl. III, Figs. 2-4. 


P. testa oblonga, crassa, tumida, postice hianti, valde inequilaterali, antice 
abrupte declivi et subrotundata, postice producta, subtruncata ; umbonibus prominenti- 
bus, latis, antice versus paulo incurvis ; superficie costulis ac striis incrementi con- 
centricis, et multis lineis elevatis radiantibus spinulose tuberculatis, sed in parte 
postica sub-obsoletis ornata ; costulis concentricis prope umbones sitis precipue dis- 
tinctis, latis ac equalibus. Cardo in utraque valva dentibus duobus instructus ; in 
valva sinistra dens posticus, in dextra dens anticus, allero major, 


Height of the right valve : its length inn oe ots 0°69 
Thickness Fi 7] : a wns nets ies 0°32 


This is a gigantic but typical species of Poromya, the shell is very globose, 
inequilateral, the posterior side being much longer and subtruncate at the end; the 
anterior side is rather abruptly sloping and narrowly rounded. The surface is 
covered with concentric lines and ribs, which are strongest and most prominent 
near the umbones; besides that there are numerous radiating lines provided with 
small spiny tubercles, where they meet the former. When the spines are broken off 
small grooves appear in their place. This is exactly the structure of the shell of 
the recent Poromye, and it is probable that the punctures which have been des- 
cribed in the two previous species are only due to the removal of the spines. 

The hinge is composed of two teeth in each valve, and the fulcra are very 
strong and prominent. In the left valve there is a rounded tooth in front, with a 
groove on either side: in the anterior groove a small tooth of the right valve fits in; 
in the posterior lies the cartilage supported by a long, almost horizontal, tooth of the 
opposite valve; the posterior tooth in the left valve is represented by an oblique 
ridge, but distinct from the fulcrum. 

The largest specimen observed measures 130 m.m. in length and about 100 
in height. 

Locality.—In earthy and calcareous shelly sandstone near Garudamungalum, 
and in a conglomerate near Koloture. 

Formation.—Trichinopoly group. 


* In fig. 9b on Pl. II the hinge-tecth and cartilage process are not sufficiently clearly drawn. 
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IV. Family,—_WACTRID Zi. 


As far as the animals of the species, belonging to this family, have been 
examined, they all have been shown to possess united siphons and a more or less 
prolonged, laterally compressed and pointed foot; the palpi, or labial appendages, 
are four in number, long, narrow and pointed; the gills are not prolonged in the 
siphons; the mantle margins are widely open in front and narrowly behind, some- 
times serrated at the free edges. 

The shells are, as a rule, equivalve and of moderate thickness; the hinge has a 
large cartilage-pit in each valve, one triangular or prominent short tooth in front of 
it and a much thinner and generally more elongated one posterior to it; the lateral 
teeth when present are simple in the left, and double in the right, valve; the pallial 
impression is variable, rarely entire, but generally distinctly sinuated posteriorly. 

Though the shells of the Macrrrpx exhibit a large amount of variation, they 
all evidently belong to one and the same type, the cartilage-pit and the anterior 
short triangular-shaped tooth being found in all of them, only exceptionally they 
are not so well developed as seen in the typical species of Dactra and others. 

At the same time two somewhat different groups, or sub-families, can certainly 
be conveniently separated, as pointed out by H. and A. Adams, Gray, Conrad, and 
others. The one has for type the genus Zuwtraria, the second Wactra. In the 
former, the zvurrariv, the shells are usually elongated, the lateral teeth of the 
hinge are either obsolete, or very small, and the animals bave long united siphons 
more or less protected with an extension of the epidermis which covers the entire 
shell. This sub-family exhibits in its typical forms, as for instance Tyresus and 
Iutraria, the greatest resemblance to Mya, with which it has been, and is often now 
(Romer) classed in one and the same family. The animals and shells are exter- 
nally almost identical in both. For these reasons I prefer, therefore, to class the 
whole of the M/acrrip# next to the Wyrrps, instead of following H. and A. Adams 
who place them in the VENERACEA. 

The wacrriv# generally have a more equilateral, sub-triangular shell, the hinge 
with the lateral teeth well developed, and the animals possess short siphons covered 
only at their base with the epidermis of the shell. Thus, as compared with the 
Mrip., the present two sub-families, wacrrrym and Lurraruya”, may be said to be 
analogous to corzuziv# and uyiv#, the divisions being based respectively on 
perfectly similar characters. 

A list of the recent species of the Wucrrrpm has been published by Mr. 
T. A. Conrad in pt. 3, vol. ii of the Amer. Journal of Conchology. 

I might also have placed near this family the OCrassarzzrip%,—at least the 
genus Crassatella,— but their animals are so closely allied to those of Astarte, that the 
presence of an internal cartilage cannot be accepted as a character, decisive in point 
of classification, entirely superseding all others. 

Considering paleontological evidence the Macrrrpm would appear to take 
a high place in the system, and the division of the two sub-families also appears to 
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be distinctly indicated. The zurrarrrys are, like the uyzvx, only known from 
cainozoic deposits, a great number of the miocene forms being very similar to, or 
identical with, recent species. Already in the lower tertiary, or eocene, beds the 
presence of their species is doubtful, with the exception of the forms designated 
by Conrad Pleropsis. 

There have been species described under the name of Zwtraria from eretaceous, 
‘jurassic, and by McCoy even from carboniferous strata; but the generic deter- 
mination is by no means certain; it was based merely upon external resem- 
blance; and the jurassic species, so called, have already been sufficiently proved 
not to belong to the zvrrarizy# at all, being mostly species of various genera of 
the AwariniIps”. ' 

Of the Wacrriv» there are about 50 tertiary species well known, and typical 
species, though very few, of this sub-family certainly occur in ecretaceous beds, but 
those from older formations are as yet doubtful; at least the hinges of none of those 
described from jurassic and older deposits are known, and the external form is, as 
in the previous case, not to be depended upon as a point of reliable generic 
determination. 

On account of this scarcity of species in a fossil state I shall have but few 
genera to record in addition to those which are treated of in most of the larger 
conchological works. The generic divisions, mostly introduced by Dr. Gray, are, 
however, in several instances based upon too minute distinctions, and require some 
alterations. I am by no means certain whether it is at all necessary to distinguish 
some of them even by a separate sub-generic name, as I shall state subsequently. 


a. Sub-family,—LUTRARIIN AZ. 


The arrangement of the genera of this sub-family will be 1st, according to the 
prevalent development of the cardinal teeth next to the cartilage-pit, 2nd, to that of 
the laterals, and so on. 

1. Anatinella, Sow., 1829. Shell oval, posteriorly somewhat produced and 
gaping; hinge with a long, oblique, posteriorly directed spoon-shaped process in 
each valve for the reception of the cartilage; next to the cardinal process there are 
two teeth on each side in the right valve, in the left valve there is a bifid tooth in 
front next to the margin of the process, and a very indistinct posterior one near the 
upper margin; lateral teeth obsolete, a very short external ligament just behind 
the beaks is also present, pallial impression entire, anterior muscular impression 
elongated, marginal, posterior roundish. 

Anatinella is in many respects allied to Tuwgonia ; it has a similar form, a cartil- 
age process in each valve, a simple pallial line, ete., but it has unquestionably the 
distinctive character of the zvrrarims, possessing similar small teeth next to the 
cartilage process as seen in Lutraria. It is, so to say, equally related to Tresus as is 
Tugonia to Platyodon or Mya, but until the animals are known the systematic 
position of both the genera must remain somewhat unsettled. 
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2. Cardilia, Deshayes, 1835. Shell ovate, higher than long, tumid, with the 
beaks prominent and incurved anteriorly; hinge with a large cartilage-pit in each 
valve ; two cardinal teeth in the left and one in the right valve, one posterior mar- 
ginal lamella projects into the space internally on which the muscular impression 
is situated, pallial line simple. 

In external appearance, especially in the peculiar radiating striz on the pos- 
terior half of the shell, this genus again recalls Zugonia, but it is not gaping 
posteriorly, and the internal, lateral lamellar tooth seems to be very characteristic. 
Deshayes’s classification of the genus next to Heterocardia certainly appears more 
correct than that of some other authors who place it near Glossus, (Isocardia, 
auctorum) on account of the external resemblance of both. 

8. Strothodon, Giebel, 1856, (Abhandlg. des Nat. Ver. f. Sachsen und Thii- 
ringen, I, pt. 1, p.102). Right valve tumid, high like Cardilia, beaks incurved, with 
a groove running from the beaks to the posterior margin, hinge with a flat cardinal 
tooth and with a second tooth projecting from its base below and anteriorly. Only one 
valve (Sé. Liscaviensis), is known of this shell from the triassic beds of Liskau (Ger- 
many). It has the general appearance of a Cardilia, but the hinge differs, and as 
the teeth are flat, I suspect that at least the upper one indicates by its form 
that it had supported a cartilage. Giebel says that an external ligament is also pre- 
sent, but it must have been rather thin, for the fulera are not perceptibly thickened. 
In general appearance the shell bears also a great resemblance to Cryptodon and 
to some species of Zwcina, represented by the type LZ. columbella. 

4. Heterocardia, Desh., 1854. Shell subtrigonal, or transversally eal car 
tilage-pit wide, short, cardinal teeth thin, prominent; anterior lateral very close 
to the cardinal, short; posterior, elongated; pallial sinus very deep. 

5. Darina, Gray, 1849. Shell oblong, rather compressed and slightly gaping 
at both ends, umbones sub-central; hinge with a large cartilage-pit, lateral teeth 
very close to the cardinal, anterior shorter than the posterior; ligament external, 
separated from the cartilage by a shelly plate. 

6. Cecelia, Gray, 1849. Similarly oval as the last, anterior cardinal tooth 
of left valve thick, and grooved at the end, the posterior cardinal and the two 
teeth of the right valve very slightly prominent; lateral teeth elongated, almost 
equal, close to the cardinal and diverging; ligament marginal, internally not sepa- 
rated from the cartilage. 

There are several species of this genus in the eastern seas, some of them appear 
to be estuary, or at least partially so. I am not certain whether Darina is really 
generically different from the present genus; either of them may be considered as 
a sub-genus of the other. 

7. Raéta, Gray, 1849. Shell thin, ventricose, high, slightly produced pos- 
teriorly and gaping; cardinal teeth strong, the anterior much shorter than the 
posterior ; lateral teeth thin, but distinct, close to the cardinal, highly diverging 
from the beaks; ligament marginal, situated in a deep groove but free above. The 
thin, concentrically plicated shell is very characteristic for these forms, which are 
probably estuary. 
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8. Labiosa, Schmidt, 1832. Shell thin, similar to the last, with a sharp rib 
running from the beaks to the infero-posterior margin; anterior lateral tooth less 
oblique than in the last genus, in other respects the hinge is very similar in both; 
and it would probably be better to consider this only as a sub-genus of the 
former. 

9. Vanganella, Gray, 1849. Shell oblong, rather compressed, beaks sub-cen- 
tral, with two ribs diverging from them internally ; hinge with the cartilage-pit large, 
produced obliquely towards the anterior rib, the posterior cardinal tooth of the left 
valve folded together, of the right valve small and separate; lateral teeth small, 
close to the cartilage process; ligament marginal, not perfectly separated from the 
cartilage. 

This genus is based upon a remarkable recent species, VY. Taylorii, Gray. The 
anterior internal rib is quite similar to that of the fossil Machomya (vide postea), 
the hinge of which is, however, not known. Agassiz figured in his monograph of 
the fossil /y@ several species which may turn out to be Vanganella. I allude 
specially to such forms as Mactromya mactroides or M. Couloni. 

10. Zenatia, Gray, 1849. Shell oblong, compressed, upper and lower margins 
subparallel, umbones anterior; posterior gape wide; cartilage-pit large; cardinal 
teeth prominent, anterior lateral tooth in the left valve rather distinct, posterior 
laterals quite close and almost confluent with the upper edge of the shell; ligament 
sub-marginal, not separated from the cartilage. 

11. Pteropsis, Conrad. I am only acquainted with this generic form from the 
check-list of inv. foss. of N. America, (eocene and oligocene), Smithson. Mise. Coll., 
No. 200, 1866, p. 8. Two species, Pt. papyria and lapidosa, are described from 
eocene beds. 

12. resus, Gray, 1849. Shell oval, solid, externally perfectly similar to that 
of Mya, widely gaping posteriorly ; hinge with a wide cartilage process, very short 
cardinal teeth, and the lateral teeth small and situated near the cartilage-pit ; 
ligament external, marginal; pallial sinus very deep. The only species 7. maaximus 
is from California. 

13. Schizotherus, Conrad, 1852 (Proc. Acad. N. 8. Phil., p. 199). Is very 
closely allied to Zresus with a deep channel on either side of the cardinal teeth. 
The figure of the species, Sch. (Cryptodon) Nuttallii, given on pl. 18 of vol. vii., 
Journ. Acad. Nat. Sci. Phil., 1837, indicates the presence of very thin anterior lateral 
teeth. The terminations of the siphons of Schizotherus are protected by two solid 
valves, which I am not aware of having been noticed in Zresus. In every other 
respect both genera could be very easily identified. ‘The fossil species, Schizotherus 
Nutalli,* Conrad, described in vol. V of Reports of expl. and surveys to ascertain 
the ... route for a railroad, &c., p. 824, pl. iv, fig. 38, is considered by Gabb to be 
the same species (Pal. Calif., vol. II, p. 91), but it shows no trace of lateral teeth. 
Unless this is explained by a change of age, in which case the latter would be a full 
grown form of the former one, I cannot see the reason for the identification. 


* I do not know exactly which the proper spelling of the two words is; they are almost in every instance, 


referred to, written in a different way by American authors themselves. 
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14. Lutraria, Lamarck, 1799. Shell oval, rather compressed, posterior gape 
moderate, cardinal teeth small, anterior lateral elongated, prominent, posterior 
obsolete, or nearly so; ligament attached on the inner side of the margin just 
behind the beaks, not much visible externally ; pallial sinus deep. 

15. Standella, Gray, 1837. Shell ovate, slightly tumid, hinge with the lateral 
teeth very close to the cartilage-pit thin, obliquely diverging, ligament sub-external, 
marginal, not distinctly separated from the cartilage. This is by no means equally 
distinct from Zuétraria, as is, for instance, Zenatia or Vanganella, and may better 
be regarded only as a sub-genus of the former. 

lia. The species separated under the sub-generic name of WMerope, H. and 
A. Adams, have a somewhat thinner shell and a radiately striated or ribbed surface ; 
these ribbed species form a transition to the next. 

156. Mactromeris. Conrad refers to this sub-genus Standella ovalis, Gould, St. 
ovata, Gray, and five others (see Cat. of Wacrerpz, in vol. iii. of the Amer. Jour. of 
Conchology, p. 45). 

16. Hastonia, Gray, 1849. Shell oval, ventricose, thick, radiately ribbed ; hinge 
with the cardinal teeth of the left valve thin, laminar, narrowly notched; anterior 
lateral nearly perpendicular, and in front of it, or rather in its horizontal prolongation, 
there is another small tooth present; posterior lateral teeth long; ligament sub- 
external, not separated from the cartilage, supported in the right valve by a distinct 
rib. 

The tertiary fossil form, which has been identified with the only recent species, 
E. rugosa, Chem., has the groove and small tooth in front of the antericr lateral 
tooth very distinct, and the cardinal tooth not very strong (see Hérnes, fossile Moll. 
des Tertizer-beckens, Wien, vol. ii, pl. 5, fig. 4). The posterior lateral is specially 
long and very much approaches that of the wacrrivz. 


b. Sub-family,— MACTRIN 22. 


The arrangement of the genera is according to the size of the lateral teeth. 

17. Harvella, Gray, 1849. Shell sub-trigonal, rather thin, posterior slope 
keeled; cardinal teeth small, lateral teeth close to the cardinal, short ; hinge margin 
double, ligament marginal, separated from the cartilage by a shelly lamina. The 
only species is H. elegans from Florida. The two following sub-genera agree in 
form of the shell with Harvella, but show slight distinctions in the form of the 
hinge-teeth. 

lja. Wactrella, Gray, 1849. Shell rather long, hinge with the hinder lateral 
teeth very small, sometimes almost obsolete, anterior distinct and distant from the 
small cardinal. The type of the genus is act. alata, Spengler, or IL. carinata, 
Lam. 

17). Mactrinula, Gray, 1849. Shell with the cardinal teeth short, lateral 
close to them, but much more elongated than in the last. The species of Mactrinula 


can only be considered as slightly differing from Harvella ; there is no sufficiently 
QO 
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distinctive character by which they could be generically separated. H. and A. Adams 
quote Blainvillia, Hupé, 1854, (non idem Robineau-Desvoidy, 1830,) as identical 
with Mactrinula. Chenu, however, considers Blainvillia as a distinct genus, which 
externally appears to me to be very similar to Clementia, particularly looking at 
the species which he figures as B/. vitrea, Hupé. In any case if that shell really 
belongs to the macrrma, and is sufficiently different from Mactrinula and Harvella, 
it must receive a new name. 

18. Cymbophora, Gabb, 1869, (Pal. Calif., vol. II, p. 180), proposed for Mactra 
Ashburnerii a cretaceous species. Form typical as in Macétra, but “the hinge is 
composed of a rather heavy hinge-plate, bearing a cartilage-pit, not sunk into its 
substance, as,in other genera of the Macrripaz, but, as it were, built upon its surface ; 
a small delicate spoon-shaped process Iaid obliquely under the beaks, its base being 
on, or slightly above, the level of the hinge-plate ; in the right valve the cardinal 
tooth is single, very delicate, and nearly at a right angle with the anterior wall of 
the cartilage-pit ; in the left valve the tooth is A-shaped, entirely separated from the 
pit, very slender, and articulates between the tooth and the pit of the opposite side ; 
the lateral teeth are large and comparatively very robust.’ The cartilage-pit is 
certainly peculiar (? natural), but whether this is sufficient reason for a generic 
separation seems to me doubtful. 

19. Spisula, Gray, 1837, (Hemimactra, Swains., 1840). Shell sub-trigonal ; 
cardinal teeth short, strongly elevated and emarginated in the left valve, small in 
the right one; lateral teeth diverging, long, cross-ribbed ; single in the left, double 
in the right valve; ligament marginal, not separated from it by a shelly ridge; 
pallial sinus moderately deep and horizontal. 

19a. The more elongated triangular forms were called by Mérch Oxzyperas, 
like Sp. (Oxyp.) triangularis, Lam. 

20. Mactra, Linn,, 1767 (Trigonelia apud H.and A. Adams). Shell trigonal, 
anterior cardinal tooth in the left valve strong, in the right smaller, lateral teeth 
long, considerably raised in the middle ; ligament separated from the cartilage-pit 
by a shelly ridge; pallial sinus moderate, roundish orsub-angular. The two follow- 
ing divisions may be considered as sub-genera of Mactra. 

20a. Schizodesma, Gray, 1837, (ZLrigonella, daCosta, auctorum,) has been 
proposed for two species, M. Spengleri and nitida, which only differ from typical 
Mactre by not having the ligament distinctly separated from the cartilage, but 
this character does not appear very constant. 

21. Mulinia, Gray, 1836. The cardinal teeth are in both valves strong, and 
the ligament is almost quite internal, attached to the inner edge of the margin, 
just above the cartilage, from which it is not separated by a shelly plate. 

22. Pseudocardium, Gabb, 1866, (Paleeont. of Calif., vol. ii, Sect. i, pt. i, p. 20). 
“ Shell thick, heavy, equivalve, resembling Levicardium externally, ligament inter- 
nal, lunule cordate, deeply impressed. Hinge composed of a large cartilage-pit, 
and in the left valve of a A-shaped tooth articulating in a corresponding depres- 
sion on the opposite valve; two lateral teeth in each valve very large and promi- 
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nent; these teeth are comparatively narrow in the young shells, but in adult 
specimens attain an unusually large size; pallial line unknown.” Type Ps. Gabbii, 
Rém. sp., from tertiary deposits of California. There is a cretaceous species 
described by Miiller as Cardium Néggerathii. Its hinge strongly reminds one of 
Gabb’s Pseudocardium, but I have as yet only seen the hinge of the right valve, 
and this is not sufficient for a correct generic determination. 

23. Dactrodesma, Conrad, 1868, (Amer. Journ. Conch., vol. IV, p. 247). Shell 
sub-triangular, solid; ,cartilage-pit very large, projecting much beyond the lower 
margin of the hinge; anterior hinge-margin of right valve thick and continued 
much beyond the beak ; hinge of left valve with a strong A-shaped cardinal tooth ; 
lateral teeth short, thick, sub-equal ; pallial sinus narrow and deeper than in Yactra, 
but extending as far as the cartilage-pit; muscular scars very large. Type Mactra 
ponderosa, Conrad, (Fossils tert. format., 1838, p. 25, pl. 14, fig. 1), from the 
miocene beds of Maryland. 

24. Rangia, Desmoul., 1832. Shell sub-triangular, thick, covered with a 
brown epidermis; hinge with two teeth in each valve, the front one of left valve 
larger and bifid; lateral teeth elongated, transversally striated, ligament internal, 
situated at the upper edge of the cartilage-pit ; pallial sinus short. This is the 
brackish representant of the macrrrva#; the shell externally greatly resembles 
some species of Unio. The oldest species of Rangia appears to be one noticed by 
Dunker from the Wealden deposits, as Guathodon Valdensis, (Wealden-bildungen, 
p- 57). 

24a.* Rangianella, Conrad, 1867 (Amer. Journ. Conch., vol. iii, App. p. 30,) 
is characterized by ‘lateral teeth, straight, sub-equal, not elongated, entire;’ the 
only species is &. trigona, Petit. 


List OF CRETACEOUS SPECIES, 


LUTRARIIN A. 

For the correction of those species which have been described from cretaceous rocks under 
the generic name of Lutraria, see Pictet’s Pal. Suisse, 1V™ Ser., 3™° pt., p. 126. Not a single one of 
those species has been shown to belong to this sub-family. Gabb (Paleont. of Calif., 1864, vol. 1, 
p. 154), describes and figures a Lutraria truncata, which appears to me to be rather a Spiswa than 
a Lutraria. 

The four species, Lutraria speciosa, cuneata, navalis and longissima, (Schafhzutl’s Bayern’s Leth. 
geog., p. 172 et.) are not Lutraria, but either Hlomomye or Panopaa. 

MACTRINA. 

Of most of the European species quoted by Pictet and Campiche (1.c., p. 128, &e.,) under the 
genus Mactra, the determination has been made from external appearance only, and in many cases 
it still requires confirmation. The species are— 

1-7.—M. Matronensis, Valangiensis, Carteroni, gaultina, sub-striata, angulata, porrecta. 


* Meek (Smiths, Misc, Coll., No. 183, p. 11,) also quotes a sub-genus Perissodon. 
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8.—To this, @. Debeyana (Card. Debeyanum, Miiller,) has to be added (see Bosquet in 
Staring’s Bodem van Nederland, ii deel). I have examined a specimen obtained from Dr. Bosquet 
himself, and it shows the species to belong to Schizodesma, a sub-genus of Mactra. 

9,—To the same sub-genus also belongs the Aachen species which Miller and Bosquet identify 
with Sowerby’s Mactra angulata. It is, however, undoubtedly distinct from it, much longer and propor- 
tionately flatter, the posterior side shorter and rounded, the anterior longer and angular. It much 
resembles our Indian WV. ¢ripartita, which, as regards form, also differs from Sowerby’s JZ. angulata 
as well as by a posterior ridge and stronger concentric ribbing. I propose to call the Aachen 
species I. Bosquetiana ; it belongs to the sub-genus Sehizodesma, 

10-11.—M. Didonis and Mevusi of Coquand are from Algiers; they are rather globose, like 
Poromye ; the hinges are not known. 

12-17.—From North America Meek in his Check List (Smith. Mise. Coll., No. 177, 1864,) 
quoted the following species, J. lata, formosa, gracilis, siouxensis, texana and Warrenana, 

18.—Gabb (Pal. Calif., 1864, I, p. 153,) describes IZ. (Cymbophora) Ashburnerii. Mr. Gabb says 
this “is one of the most common fossils in the state.” Mactra albaria (Check List, &c., Smithson. 
Mise. Coll,, No. 200, 1866, p. 8,) from the so-called lower eocene rocks will probably be added 
to the list. 

19.—M. Araucana, VOrb. (Voy. Astrolabe, Pal., pl. II, figs, 2-4,) is, as to external form, a 
typical species of a Mactredla. 

220-21.—M. Araucana and Cecileana are first described by d’Orbigny (Voy. Ameriq. merid., 
pp. 125 and 126, pl. XV, figs. 3-6,) as coming from tertiary deposits of the island Quiriquina. 
With these two he also describes (ibid. p. 125) a M. Auca from Coquimbo north of Chili. This last 
species I would rather consider as a Periploma or a Corimya. The first named two are subsequently 
placed by the same author (Prod. II, p. 235,) in the Senonien, which, judging from the other species 
occurring with them, appears to be quite correct. M.d’Orbigny does not, however, state whether 
he considers the Astrolabe M. Araucana to be the same as that described in the Voy. Am. merid. 
The figures, if correct, would indicate two distinct species, the second having the shorter (posterior ?) 
side roundish, and the longer (anterior) subcarinated, while the opposite is the case in the 
former. 

22.—M. Chilensis, Gabb, is also from Chili. 

23-26.—M. petrosa, pervetus, arciformis, and syriaca are described by Conrad in the official 
report of Lynch’s expedition to Palestine. They are only based upon casts, and therefore doubtful 
as to generic and, if Fraas be correct, even as to specific determination. 

27.—M. tripartita is the only species from our South Indian cretaceous deposits, the 
M. intersecta (Cardium idem, apud Forbes), being to all appearance only a variety of the same, as I 
shall presently explain. 


MACTRA, Zinn... 1765. 


If we were allowed to draw a conclusion from the three cretaceous species 
which unquestionably belong to Mactra, there is reason to state that the sub-genus 
Schizodesma is the most prevalent, a form which is also numerously represented in 
the present seas. 
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Mactra (ScHIZODESMA) TRIPARTITA, Sowerby, sp., Pl. V5 Bigs. 8-11. 


1846.  Mactra tripartita, Sow., MSS., apud Forbes, Trans., Geol. Soc., Lond., 2 ser., VII. p- 142, pl. 15, fig. 17. 
Cardium ? intersectum, Forbes, ibidem, p. 145, pl. 18, fig. 8. 


I. testa subtrigona, margine inferiori moderate curvato instructa, subequilaterali, 
parte posteriori paulo longiori quam antica; umbonibus acutis, antice versus incurvis, 
distantibus ; superficie costulis, rotundatis vel in junioribus striis approximatis 
concentricis induta; declivitate antica ac postica striis pereminenter acutis ac dis- 
tantioribus ornata, antica sulco angusto infra angulum lunularem sito, postica sulco 
multo latiori supra angulum arealem rotundatum sito separatis. Cardo regulariter 
sicut in speciebus recentibus formatus est, dente cardinali antico in valva sinistra 
JSortasse crassiore. 


Fig. 8. Fig. 9. 

Adult. Young. 
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Young specimens of this species have the anterior side more angular and 
somewhat longer than the posterior ; old grown specimens become, however, nearly 
equilateral. The distinction between the concentric thick ribs or strize on the 
middle surface of the shell and the thin and sharp ones on the anterior and posterior 
declivities is very apparent and gave origin to the name of the species. The 
anterior declivity is separated from the outer or middle surface by a narrow groove 
situated below the angle which bounds the lunula; the posterior declivity forms 
with the middle, or lateral, part of the shell an obtuse angle, and this one is 
separated from the latter by a broadly shallow groove. As regards the form, 
I must remark that, as the edge of the anterior side is thinner than the posterior, 
it more easily wears away, and that on this account the valves sometimes appear 
more equilateral than they otherwise would be; fig. 9d represents such a specimen 
which to all external appearance appears perfect, while it certainly isa good deal 
worn away on the front side. 

The hinge is regularly formed, the cardinal tooth of the left valve is somewhat 
longer than in most of the recent species, the lateral teeth and corresponding 
grooves are of great length, and in both valves mostly prominent in the middle. The 
ligament lies marginally, just at the end of the cartilage-pit, from which it is not 
separated by a shelly lamina, the only character which distinguishes Schizodesma 
from true Dactra. 

Forbes’ figure (quoted above) is not quite exact, the original specimen being 
longer than represented in that figure. 

D’Orbigny was the first to suggest placing the form described by Forbes as 
Cardium intersectum under Mactra. Ihave examined Forbes’ original, in 1867, 
and found the specimen very defective, but to all appearance a Mactra; it is only a 
little shorter than I, tripartita,—evidently from being a little worn off-; and as the 
ornamentation is in both the same, I was led to consider both as belonging to one 
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and the same species. It is always difficult to give a decided opinion on specimens 
which are imperfect, but my suggestion as to their identification is strengthened 
by our specimens, which certainly are Forbes’ IZ. tripartita, and appear to be from 
the same locality as the specimen named by Forbes’ Cardium intersectum; at least 
the yellowish brown calcareous rock is in both cases the same. ‘There is no better 
conclusion to be derived from Forbes’ original, and we should only be justified in 
recognizing it as distinct upon the discovery of well preserved specimens which agree 
with it in form better than with IZ. tripartita; taking, however, our present mate- 
rials as a basis, such forms as represented in figure 9% (pl. V) cannot be acknow- 
ledged as independent species. 

Locality.—About two miles north of Alundanapooram and three miles south of 
Serdamungalum ; apparently not common. 

Lormation.—Trichinopoly group. 


V. Family,—ANATINID 4. 


As regards the form of the animals the Ayarryzpx offer such a large amount of 
variation, that it will be better to point out these differences when speaking of the 
characters of each sub-family. All of them, however, have the mantle margins 
united, with an opening at the antero-inferior side for the protrusion of a small 
digitiform foot ; the siphons are more or less prolonged, united in their entite length 
or only at the base, and the united portion of these siphons is almost invariably 
covered with an extension of the epidermis which covers the shell. There is also 
a small opening in the mantle below, at the base of the siphons. The gills are 
thin and in many cases (though not invariably) single. The palpi are usually long 
and narrow. 

The shell is generally thin, consisting of two usually well defined layers, the 
outer being opaque, calcareous, very often punctated or finely granulated, the inner 
pearly; the latter is never wanting, and it forms the principal distinction of these 
shells as compared with those of the Ivzp. The cartilage is internal, lying 
either in special processes or in simple grooves of the hinge, which is occasionally 
strengthened by a few ribs or lamin, but very rarely has any additional teeth. 
The cartilage is, as a rule, bounded internally by a solid ossicle, variable in form 
and position; an external ligament is besides often present, but it is generally small 
and thin; the muscular impressions are, on account of the thickness of the shell, 
slightly developed, they are large, and the posterior is usually deeper and more rounded 
than the anterior; the pallial impression is also faint, but the sinus usually deep. 

If we summarize the characters of the family, we find that the most important 
distinctions of the shells are its thin pearly structure and the edentulous hinge. 
These at least are almost the only characters upon which we can depend in the 
determination of fossil species. The shells are generally inequilateral, but some- 
times the anterior, sometimes the posterior, side is the longer, and the last one 
usually has a wide gape at the end 
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In the pursuit of paleontological researches there is scarcely any other family 
of Pelecypoda so important as this, being represented throughout the strata from the 
time of the oldest sedimentary deposits upwards. The species living at the present 
time may be said to be only the remnants of the group; they are distributed all 
over the world, but they are nowhere very numerous, and some of them belong to 
the rarest yet known shells. Their maximum of development appears to have been 
during the jurassic period ; at least there are scarcely any jurassic fossiliferous beds 
known in yarious parts of the world, where about one-half (or a proportion very 
near to it) of all the WYACHA does not belong to this family. On this account 
I have especially endeavoured to give as complete a review of all the known 
types as was possible for me to do, and as far as I felt justified in giving an 
opinion about them. Much still remains to be done as regards the comparison of 
recent and fossil generic forms, for the latter are unfortunately mostly known in 
the form of casts, both valves being often found closed, and thus generally making 
an examination of the cartilage and other processes of the hinge almost an impossi- 
bility. But even where the shells are known, the greatest difficulty is often felt in 
exposing the hinge, and consequently the determination had to be principally based 
upon the external form and the general characters of the shell. We can only 
expect to get very gradually out of this chaos of so-called generic forms, 
because whenever an author has an opportunity of studying one species properly 
he prefers calling it a ‘new genus,’ rather than identifying it with another which 
may be the same, but of which the internal characters are unknown; as has 
been the case in several instances. 

The extent which I here give to the family is somewhat great, but it seems 
impossible to separate the various forms satisfactorily. They include, like the 
Puoravipe” or Myrna, one characteristic type of shells, and as regards the form 
of the animals the variations are quite similar to those which I have repeatedly 
pointed out in speaking of the other families. To make use, however, of the 
distinctions indicated by the various forms of the shell, I have accepted here three 
sub-families, the payporrvm™, THractive, and anarrniv”, the types of these sub- 
divisions being Pandora, Thracia, Anatina. Comparing the present family and 
the My1., I may mention that the payporry#, with their short siphons and fringed 
orifices, as also the inequality of the shells, appear to be analogous to the Corbule 
and their allied genera, the zraracizv™ by their more elongated siphons (and 
posteriorly narrowed and produced shell) to the Neere, and the avarivina, by their 
long united siphons and posterior large gape of the shells, to the myma; thus 
representing a variation which seems to repeat itself in almost every family of the 
MYACEA. For these reasons I believe it to be more correct to retain closely 
allied types of shells in one family, than to separate them into several, because if 
we admitted a family division here, we would have to follow it in the other cases 
also, which seems for the present hardly advisable. H.and A. Adams have included 
in the Awarivip# several forms, like Poromya, Thetis, Neera, Theora, and Cham- 
ostrea, which do not appear to belong to this family. The first two must be removed 
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to the Mrrpm, and when speaking of Nera, I also mentioned the true systematic 
position of Theora; as regards Chamostrea 1 agree with Deshayes, that it is far 
more probably a variation of the Chama-type of shells than that of the Awarinipa, 
as restricted. 

Deshayes divides the family into three, Panporips, OsrropEsMIDaA, and 
Puotavouups. The first corresponds with our Pavporrv#, but includes also 
Myochama and a few genera into which Pandora has been separated. The second 
name includes the recent genera of the rzraczva# and avariniv#. The name 
Osrroprsuip# certainly is not well chosen, for, as I shall subsequently show, the 
author himself hardly appears to admit the generic distinction of Osteodesma from 
Lyonsia. For Pholadomya Deshayes proposed a separate family, which seems to 
me scarcely justified by the character of the shell and animal; the fossil species, 
like Goniomya, Pleuromya, Homomya and others, show an intimate relation between 
Anatina and Pholadomya, between both of which there certainly can be much less 
distinction pointed out, than between Thracia and Anatina, both of which the 
same author places in his OsrropEsuiD#. 

A catalogue of the recent species of the Ayvariviy# has been lately published 
by Mr. T. A. Conrad, chiefly following the classification adopted in H. and A. 
Adams’ “Genera” (vide Am. Jour, of Conch,, Vol. IV, pt. 5, Appendix p. 49, 
1868). It excludes the Pavporrp# which are catalogued by Ph. Carpenter 
in the same number of the Journal (page 69, &c.). The total number of recent 
species of the whole family may be estimated at about 140. 


a. Sub-family,—PANDORIN 1. 


The animals of the Pandora, so far as they have been examined, offer several 
relations to those of other typical Awarmips. The siphons are only separated 
towards their ends provided with fringed orifices; the gills are single, the foot is 
small, digitiform, and the mantle united nearly all round. ‘The shell structure, 
generally noticed as one of the prominently distinctive characters, is by no means 
very different from that of some Periplome, Thraciea, and Anatine. In these 
the uppermore calcareous layer is generally preserved in small granules or points, 
while in Pandora (but much less in Myodora) the upper layer, consisting of small 
prismatic cells, is usually more compact and homogeneous; the external layer is in 
both cases pearly, and often of considerable thickness in Pandora and a few allied 
genera, The cartilage is internal, usually covered by a small ossicle. In most 
cases, no external ligament seems to exist; it is rudimentary in a few species only. 
The genera Myochama, Myodora, Pandora (with Kennerlia), Caelodon, and Clidio- 
phora have to be placed in this sub-family. 

1. Myochama, Stutchbury, 1830, Shell thin, irregular, right valve larger 
and attached; hinge in each valve, with two diverging teeth like processes, in- 
cluding a triangular cartilage-pit, furnished with a moveable ossicle; a very thin 
external ligament; pallial sinus short and broad, 
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The animal of Wyochama in general resembles that of Myodora, and equally 
so the shell, especially as regards its thin structure and the form of the hinge. Al- 
though it lives attached to foreign objects, it is impossible to find anywhere else 
a better place for it. Some authors (Rémer and others) have proposed a special 
family to include Chamostrea and Myochama. But when comparing the two shells, 
their form and the character of the hinge are so totally different that it seems quite 
unnatural to class them together. Certainly IZyochama is much more allied to 
Myodora (of which it must be considered as an aberrant form), than it is to 
Chamosirea. 

Conrad quotes only four recent species from the Australian seas, and some 
doubtful forms occur in the upper tertiary beds of Europe. The only shell, des- 
eribed from older formations, which has an external resemblance to the recent 
Myochama, is Lycett’s Oolitic Ptychomya Agassizii (Proc. Cottesw. Nat. Club, I, 
p. 69, pl. II, fig. 6). Lycett does not state whether both valves of the shell had 
been found, but the one which he figures is certainly externally very much like 
the smaller and free valve of a Myochama. The hinge is believed to be edentulous, 
and if this be really the case the valve under description may also be a lower valve 
of an Anomya. Lycett’s statement requires confirmation on this point, before we 
are able to say anything definite about the characters of that supposed Ptychomya. 

2. Myodora, Gray, 1840. Shell subtrigonal, posteriorly truncated; right 
valve more or less convex, its hinge with two diverging teeth enclosing the cartilage, 
left valve flattened with two grooves at the beak; ossicle free, rather large; pallial 
sinus small and broad.—The species of this genus are almost only known from the 
Eastern and Australian seas; the unequal form of the valves and the position of 
the cartilage strongly remind us of JZyochama. 

3. Pandora, Brug., 1792. Shell ovate, inequilateral, compressed, posteriorly 
narrowly produced; right valve smaller and flatter than the left one; hinge with 
an anterior more or less prolonged rib in each valve; cartilage in a groove posterior 
to the tooth, more or less adjacent to it; no ossicle present; pallial sus very small. 
Carpenter (Proceed. Zool. Soc., 1864, p. 601,) restricts the genus Pandora to the 
species of the type Pand. inequivalvis (inequalis?) Linn., rostrata, Lam., 
P.p na, Penn., obtusa, Lamarck. 

3a. Kennerlia, Carpt., 1864, (Proc. Zool. Soc., Lond., p. 602). Under this 
name Carpenter separates a few species, which still more resemble Myodora, than 
the true Pandore. They all have a thin ossicle, and the typical species have radiat- 
ing ribs on the right valve. Pand. (Kenn.) bicarinata, Carpenter, is the type of 
the sub-genus. 

4. Cclodon, Carp., 1864, (ibid., p. 599). The form of the shell is similar to 
that of Pandora; each valve with two hinge-teeth directed towards the anterior 
adductor muscle, and in the left one they are connected by a thin lamina; no ossicle 
or pallial sinus. 

5. Clidiophora, Carp., 1864, (ibid., p. 596). Similar in form to the last; right 
valve rather tumid, with three hinge-teeth; the posterior one elongated; left valve 
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often with two teeth; ossicle present, pallial line simple. All the species at pre- 
sent known are from North-American seas. 

Pandorina of Scacchi has been considered as identical with Lyonsia. Pan- 
dorella of Conrad is stated by its author to be a true Pandora (see Am. Jour. of 
Conch., 1867, III, p. 269). 

Thus we have in place of the genus Pandora, as recorded in the works of H. and 
A. Adams, Chenu, or Deshayes, three, and probably four, tolerably distinct 
generic forms. 

In fossil species the determination becomes, however, very difficult, and in most 
cases it only depends upon the external shape of the shell. It is, therefore, only 
natural that, not knowing the hinge-teeth, the oldest name (Pandora) will 
for some time be the safest to be applied. There are, however, a few fossil species 
from tertiary beds which, if not identical with recent forms, allow a correct. generic 
determination. Pand. inequivalvis occurs in the miocene beds of Vienna; some 
others from the English tertiary beds mostly also belong to recent forms. Of the 
species described by Deshayes in his second edition of the Paris fossils, Pand. 
Defrancei, appears to represent a peculiar (generic or sub-generic) type; Pandora 
dilata is evidently a right valve of a Clidiophora, and P. primeva is atrue Pandora. 
Clidiophora also occurs fossil in North American tertiary deposits, but the genus 
evidently had formerly a larger geographical distribution, as illustrated from its 
occurrence in the Paris basin. 

No cretaceous forms are referable with sufficient certainty to Pandora or to its 
allies, and still less certain are those from jurassic and older deposits. When the 
Valves of fossil species are found closed, particular attention is required not to 
confound them with the shells of Yoldia and other allied genera of the Nucuzip2, 


b. Sub-family,—_THRACIIN. 

Shells very thin, with a more or less distinct nacreous layer inside; form 
tellinoid, being usually compressed, rounded in front, somewhat less high and sub- 
truncate behind; animal with a small digitiform foot and moderately prolonged 
siphons, separated the greater part of their length, but united at the base. 

6. Tellinomya, Hall, 1847, (Palzeont. of New York, I, p- 151). Shell with- 
out any hinge-teeth or crenulations, beaks entire ; form typical, rounded and higher 
in front, lower and sub-truncate behind. 

This is apparently the oldest form as yet known of this group of shells; it has 
heen proposed for a paleeozoic species from North-America, but there are in simi- 
larly old rocks of other countries also species found which are referable to this genus. 
The shell very probably had a thin external ligament, but the margin is not bent 
inas in Thracia, nor is there, according to Hall, any other tooth present which 
may have supported a cartilage. 

7. Asthenotherus, Carpt., 1864, (Ann. Mag. Nat. Hist., XXII, 311). Shell 
like Thracia, hinge without teeth, cartilage situated under the umbones. The 
species Ast. villosior is a recent shell from Cape St. Lucas; its external generic 
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character would not differ from Tellinomya, but though the description of the species 
is not very clear, it appears to say that there is a special groove or pit under the 
umbones for the reception of a spongy cartilage. An external ligament has not 
been observed. Giebel (Abhandlungen Nat. Ver. fiir Sachsen und Th., vol. i, 
1856-58, p. 105), describes a triassic Zell. edentula which may belong to this 
genus; it has apparently a cartilage-pit below the beaks. 

8. Corimya, Ag., 1842, (Etud. crit., Mon. des Myes, p. 262). Shell very 
thin, nacreous, slightly inequivalve, with one or usually two long ribs running from 
the beak posteriorly; hinge edentulous, margin of the shell behind the beaks 
very slightly thickened, but not bent inside; posterior muscular impression 
distinct, elongated near the middle of the posterior margin; pallial line indis- 
tinct, beaks entire; a thin ligament externally is very probably present. These 
characters appear to me to justify the separation of Oorimya from Thracia, and it 
would seem as if the former were the mesozoic representant of the latter. Agassiz 
when proposing the new genus was evidently led to it more from the general 
characters, such as the shell-structure, than from any details relating to the hinge. 
He merely says that the hinge is probably edentulous, but as the form of the shell 
does not exhibit any marked difference from Thracia, it was united with this genus 
by Deshayes, Terquem, and others. I cannot vouch for the statement that all 
the species described by Agassiz under the name of Corimya belong to that genus ; 
some of them may possibly be Zhracie. The first species of the genus, Corimya 
pinguis, of which I have compared several tolerably well-preserved specimens, 
exhibits all the characters which I have pointed out above. The posterior inter- 
nal ribs recall Pandora, but I have not observed any groove for the attachment 
of the cartilage. A large number of the species known belongs to the jurassic 
period, but there are a great many well-marked types to be found also in cretaceous 
beds, as I shall subsequently notice in detail; two species occur in our South 
Indian deposits. 

9. Avinus, Sow., 1821, (Min. Conch., vol. iv, p. 11). Shell rather thin, 
anterior side short, rounded, posterior slightly more compressed, produced, with the 
area somewhat excavated, and a long cartilage (?) groove along the entire upper 
margins ; no other hinge-teeth are known to exist. Sowerby considers Ax. angu- 
latus from the London clay as the type of the genus, which has been by some 
authors identified with Turton’s Lepton, but I do not see from the existing mate- 
rials sufficient reason for this. Sowerby’s type species indicates a greater relation 
to Thracia than to any other shell I know, and unless this typical species has been 
properly examined and its characters better defined, it is useless shifting it to, or 
identifying it with, another genus. M’Coy in his carboniferous fossils of Treland, 
p. 68, refers to Avinus a number of species apparently belonging to Dolabra, 
Anodontopsis, and similar allied genera which will be noticed subsequently. 

10. Thracia, Leach, 1824. Shell usually rather inflated, inequivalve, more 
or less solid or thickened, scarcely nacreous internally, edge behind the beaks bent 
in and prolonged internally into a small cartilage process; pallial sinus broad and 
deep.—Fossil species belonging to Zhracia proper are as yet only known from 
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tertiary deposits; those from cretaceous beds may with equal probability be referred 
to the former genus. Of recent species about 25 are upon record. 

Several of the species of Thracia resemble in their rather solid and opaque shell 
the Mye, at least more so than any other genus of the Avarinipaz. 

11. Iwvartia, Leach, 1852, (Syn. Moll. Great Brit. ed. by Gray, p. 272; 
Rupicola, Fl. d. Bl., 1802, not Briss., 1769). This genus generally has a somewhat 
irregular, sub-oval shell, the hinge with a vertical cartilage process, and the pallial 
sinus small and obtuse. Iz. distorta, Montagu, is the best known species. 

lla. Chenu (Man. ii, p. 40) adds ZLigula of Recluz as a sub-genus of 
Thracia, while H. and A. Adams identify the same with Periploma. The shell 
figured by Chenu as Lig. declivis is characterized by a strong oblique cardinal 
process in each valve supporting the cartilage, certainly very similar to that of 
Periploma, except that it is less twisted. In addition to this it is said to differ from 
the last-named genus by being equivalve and very thin. The name Zigula having 
been, however, by previous authors differently applied, cannot stand, and even if the 
few distinctions of the shell could be considered sufficient to justify a separation 
from Periploma, I very much doubt that they will hold good in a comparison with 
the next shell, unless they be based on the somewhat irregular form of the moria 
portion of the shell of the so-called Z. declivis. 

12. Calcara, Recluz, 1868, (Rev. de Zool. No. 2, p. 53). Form typical of 
the r#racirvm, nearly equilateral, equivalve, hinge with a spoon-shaped cartilage 
process in each valve directed anteriorly, pallial sinus deep. This name has been 
proposed for the fossil Anatina oblonga of Philippi (En. Moll. Sic. I, p. 8). 

13. Periplome, Schuhmacher, 1817, (Galarura, Leach, 1852). Shell ovate, 
inequivalve, left valve being more ventricose than the right one; beaks fissured 
internally, often supported by radiating ribs, hinge with a spoon-shaped oblique or 
horizontal cartilage process in each valve, external ligament thin. P. inequivalvis, 
Schuhm., is the type of the genus. 

18a. The shell named by Couthuoy Cochlodesma only differs by being sub- 

pellucid and somewhat less inequivalve and inequilateral than other Periplomea. 
Some species of the jurassic Corimya of Agassiz, like Cor. tenuistriata, C. glabra, 
and others, appear to be very closely related to this type of Peviploma. 

14. Pelopia, H. Adams, 1868, (Proc. Zool. Soc., p. 16). Shell oval, nequivalve, 
closed on both ends, surface scabrous; hinge with a long horizontal excavated car- 
tilage process; ligament placed in a deep groove. Pel. brevifrons (ibid. pl. iv, fig. 16.) 
is the type of the genus, which differs from Periploma by the want of an internal 
rib below the cartilage process and by not having the beaks fissured. 

15. Alicia, Angas, 1867, (Proc. Zool. Soc., p. 908). Shell inequivalve, 
resembling a small Thracia, but the posterior portion is much smaller than the 
anterior, internally sub-nacreous ; beaks entire; hinge composed of a posterior callus 
in the right valve fitting in a cavity in the left one, and an anterior marginal tooth 
or ridge; cartilage internal under the umbones, covered by a large triangular ossicle ; 
pallial line deeply sinuated. Two species, Ali. angustala and elegantula, are described 
from Port Jackson. 


———— Oe 
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16. Lyonsia, Turton, 1822, (Magdala, Leach). Shell more or less inequi- 
lateral, ovate, somewhat gaping posteriorly and often distorted, nacreous inside ; 
hinge with an oblique and marginal cartilage groove in each valve behind the beaks, 
cartilage covered in front with a flat oblong ossicle. There are numerous palzozoic 
and mesozoic fossil species which probably will have to be referred to this genus ; 
from the tertiary period about 12 are known, and 15 recent ones are recorded by 
Conrad in his catalogue of the Awarryrp#. Deshayes (Paris foss., 2nd edit., 
pp. 257-258,) argues at length whether it be desirable to distinguish generically 
between Lyonsia and his Osteodesma. He states that there are some species which 
are nearly equilateral, of regular form, and with very unequal valves; others which 
are irregular, less inequivalve, and very unequilateral. The former, he suggests, 
could be called Lyonsia, the latter Osteodesma. This distinction is, however, by no 
means constant, and scarcely of sub-generic or sectional importance. Deshayes 
himself, immediately after this discussion, describes two species, Ly. Heberti and 
plicata, representing the two forms under the single generic name Lyonsia! 

17. Lyonsiella, Sars, 1868. I only know this name from the quotation in 
Ann. Mag. Nat. Hist., 4th Ser., vol. iv, p. 429; it is based upon a northern form, 
L. abyssicola, evidently allied to Lyonsia, and found in 450 fathoms; the author 
promised soon to supply a description in the “ Vidensk.-Selskabs Forhandlinger.” 
Perhaps he did so before his lamented death. 

18. Entodesma, Philippi, 1845, may be distinguished generically, because 
the form of the shell is almost like that of a Modiola, or Saxicava, with an internal 
semicircular cartilage process; the ossicle and pallial impression have not been 
observed. 2. Chiloensis is the type. The form of the shell appears to indicate a 
passage to Mytilimeria. 


c. Sub-family,—ANATININZ. 


Most of the shells referred to this sub-family have a very thin nacreous, some- 
times nearly membranaceous shell, of an oval or elongated form, generally gaping 
at the posterior end. By far the larger number of forms are fossil, and of the few 
recent species known the animals are characterized by long united siphons covered 
with an extension of the more or less hardened epidermis of the shell. 

The classification of the aya7zvin# is as yet very unsatisfactorily known. 
Some forms are very tumid and of a cordate shape, like the recent Mytilimerie, 
or the fossil Ceromye, and others are elongated and sometimes considerably 
compressed, as the typical Anatine and the fossil Corimye. But when we look, 
for instance, upon the enormous number of known Pholadomye, we meet similar 
variations in one and the same genus. ‘To avoid, therefore, great confusion I have 
attempted to associate as much as possible the fossil forms with their nearest allies 
among recent shells. The fossil genus Ribeira is by some paleontologists referred to 
the Awarmrpz, but Salter considered it to be more allied to the Lstherie, and 


that appears probable. 
R 
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19. Mytilimeria, Conrad, 1887. Shell inflated, sub-oval, equivalve, beaks 
entire, the anterior one curved in, hinge edentulous, with an internal posterior car- 
tilage groove protected by a small ossicle; two small muscular impressions ; pallial 
sinus broad and very shallow. Only a few recent species are as yet known, and 
from external shape the fossil ones may very easily be mistaken for Modiole, or 
even for species of Loripes and allied genera. The fossil Ldmondie and Ceromye 
appear to be closely related to the present genus. 

20. Edmondia, Koninck, 1842, (Anim. foss. Carb. Belg., p. 66, and King’s 
Perm. foss. of England, p. 162, etc., pl. xx, figs. 1-4). Shell equivalve, transver- 
sally oval, tumid, slightly gaping in front of the beaks, hinge below the beaks 
with a raised rib or process, extending posteriorly to near the margin and probably 
supporting a cartilage; area generally distinct with slightly thickened fulcra for 
the support of an external ligament. A few palozoic species of this genus are 
only known. The form of the shell also very much resembles that of some species 
of Loripes, with a thin, finely striated shell. 

21. Cardiomorpha, Koninck, 1842, (Foss. Carb. de Belg., p. 101). Shell 
oval, tumid, hinge edentulous, upper marginal edge behind the beaks somewhat 
elevated, probably for the support of an external ligament, pallial line simple. 
This is again a form which, if its characters prove to be correct, can scarcely be 
distinguished from some Loripes, except by its small muscular impressions and 
thin shell. I suspect Mc’Coy’s genus Leptodomus (Carb. fossils of Ireland, 1844, 
p. 66,) is identical with it, at least the characters given (loc. cit.) do not exhibit any 
essential differences. The thin structure of the shell is particularly alluded to. 
The shell is, however, generically distinct from what Me’Coy described in 1855 
as Leptodomus in his work on the palzeozoic rocks and fossils. Again, Sandberger, 
Koninck, and others have described some species as Cardiomorpha, which would 
be more properly referable to Me’Coy’s Leptodomus of 1855, probably the same as 
Loriol’s Plectomya (see p. 69), 

22. Ceromya, Agassiz, 1842, (Etud. Crit., p. 25). Shell tumid, with con- 
centric strize or ribs, often divaricating at the upper posterior margin; right valve 
generally somewhat larger than the left, hinge edentulous ; a shallow groove runs 
obliquely from the beaks posteriorly and forms behind them a somewhat raised and 
thickened margin, near which the cartilage must have been situated internally, 
though very likely there was also a thin external ligament present; in the right 
valve there is besides a small thickening with an adjoining indentation below the 
beak; the muscular impressions are very small, the pallial sinus deep. 

The Ceromye are principally characterized by their tumid, thin, and concentri- 
cally laminated shell, distant beaks, and the oblique furrows which are externally 
traceable. Chenu in his Manual unites the genus with Koninck’s Cardiomorpha 
under the latter name, but in this I have never observed any such arrangement for the 
attachment of an internal ligament (similar to that of ZLyonsia,) there is along the 
raised upper margin no trace of a special furrow, and the beaks are closely approxi- 
mate to each other. For the jurassic beds, especially for the middle series, or 
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Dogger, the Ceromye are almost characteristic, but some species also occur in 
cretaceous deposits. 

23. Gresslya, Agassiz, 1842, (Etud. erit., p. 202). Shell oval, generally 
moderately compressed, beaks rather anterior, incurved, right valve always larger 
than the left, the former internally behind the beak with a prominent longitudinal 
rib, to which a cartilage was probably attached, fixing the upper margin of the left 
valve to it. ‘ 

The surface of the shell is concentrically striated, and its structure is more solid 
than in Oeromya. Terquem and others consider Gresslya to be identical with the 
former genus, but even setting aside the marked difference in the form of the shell, 
there seems to me a great difference in the hinge, which in Gresslya is more allied 
to that of Edmondia, but in this we have according to Koninck an internal promi- 
nent ridge in both valves, which also are perfectly equal; the generic distinctions 
appear to be, therefore, well founded. 

24. Allorisma, King, 1844, (Perm. foss. of England, p- 196). Shell oval, 
equivalve, inequilateral, very thin, hinge perfectly edentulous ; only an external 
ligament is said to be present, attached to slightly thickened long fulera; 
anterior muscular impression near the antero-ventral margin; pallial sinus small, 
but distinct. This genus must most probably be reserved for a number of palzeozoic 
species, unless some described under the next name are referable to it. 

25. DMyacites, Schloth., 1820. Shell oblong, thin, usually punctated, sub- 
equivalve, inequilateral, posteriorly slightly gaping; hinge edentulous, indented, 
posterior margin internally thickened, probably for the support of a cartilage ; 
pallial sinus deep; muscular impressions large. This genus is closely allied to 
Allorisma, but there is no distinct trace of an external ligament; its form also 
very much recalls Homomya, but in this strong nymphze are present externally, 
while in Myacites we have them internally. (See Giebel in Abhandlungen 
des Nat. Ver. fiir Sachsen und Thiiringen, vol. 1, p. 103, pl. iii, fig. 8). It is not 
satisfactorily known in palzeozoic strata, but it is abundant in the Trias and Jura, 
and some species appear to be found also in cretaceous strata. Morris and Lycett 
(Moll. Great Oolite, p.111,) identify Schlotheim’s Myacites, (which was first 
introduced for the typical triassic species) with Plewromya, Arcomya, Homomya, 
and several other new genera proposed by Agassiz, but this is evidently an 
inadmissible generalisation of characters, though it cannot be doubted that the 
correct generic determination of our palzeo—and meso-zoic Pelecypoda of this family 
will long remain unsettled, and the examination of good materials will certainly 
suggest many important alterations. 

I think it probable that Sowerby’s genus Pachymya which is based upon a 
cretaceous species, is merely a slightly different form of MJyacites ; as regards form, 
at least, both are undistinguishable, except that the former is more inflated poste- 
riorly than anteriorly; no hinge teeth are known to exist. Pictet (Pal. Suisse, 
iv. ser., p. 159,) places Pachymya in the Donacrp#, for which I cannot see 
the slightest reason, unless the hinge has been examined which it is not stated to 


have been. 
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26. Homomya, Agassiz, 1848, (Etud. crit., p. 154). Shell like Myacites, thin, 
concentrically striated, but not punctated; hinge, according to Terquem (Mem. 
Acad. Metz, 1855, [extr.] Observ. s. Etud. crit., &c., p. 35, pl. 1, figs. 3-5,) eden- 
tulous, slightly emarginated below the beaks, and with prominent nymphee for the 
attachment of an external ligament. Several conchologists altogether ignore the 
genus Homomya. There isno doubt a great difficulty in distinguishing between 
the former and the present genus, when the hinges of the specimens are not per- 
fectly well preserved. But this does not entitle us to ignore what we already know ; 
but should rather elicit further information on the subject. When externally 
comparing Homomya and Panopea the distinction between the two becomes almost 
impossible, because there is scarcely any difference to be traced between the form 
of one and the other, except in the respective thickness of their shells. 

I could mention here a few paleozoic genera, as, for instance, Sanguinolites, 
Orthonota, Sedgwickia, and others, to which no doubt several species have been 
referred which very likely belong to the Myrp, but the typical species are said to 
be closely allied to Solemya which, in the organisation of the animal, is closely 
allied to the Crassarexriip£ and ASTaRTIDA. 

27. Tyleria, H. and A. Adams, 1857, (Genera IT, p. 368). Shell oblong, equi- 
valve, very thin, gaping and slightly produced posteriorly. Hinge with an oblique 
cartilage-pit in each valve, a calcareous lamina extending from the cartilage-pit ante- 
riorly as far as the muscular scar; this ridge is parallel to the margin, with which 
it is connected by short transverse septa. Z. fragilis is the only recent species 
known, and its shell is nearly papyraceous; it has some relation to Anatina, and also 
to some of the forms named by Agassiz Mactromya, and others. 

28. Anatina, Lamarck, 1809. Shell thin, translucent, sub-equivalve, atte- 
nuated, and gaping posteriorly, beaks fissured, internally often with radiating ribs, 
cartilage situated in a spoon-shaped cardinal process in each valve, furnished in 
front with a transverse ossicle, pallial line with a wide and shallow sinus. 

Agassiz’ fossil genus Platymya (Etud. crit., 1843, p. vii,) must, at least in part, 
be considered as identical with Anatina proper; for Pl. dilatata, for instance, does 
not exhibit any characteristic differences, and many others, (except rostrata, Ag., 
which I shall mention under Plectomya,) are based upon such indistinct casts that 
they are even as species worthless for determination. If the form can be considered 
of any importance, it may be possible to give Platymya a sub-generic value, as some 
of the species, referred to it by Agassiz, are much more compressed than recent 
Anatine. 

29. Cercomya, Agassiz, 1848, (ibid. p. 148,) appears to bea characteristic 
sub-genus or genus of Avarryiva; it is largely represented among secondary fossils ; 
it differs from Anatina proper by having the posterior end much elongated and 
narrow, and longitudinally grooved with a somewhat distinct curve in the strize 
of growth. This indicates that the siphons were not much prolonged beyond the 
posterior end of the shell, being laterally rather compressed, and perhaps partially 
separated, near their terminations. Thus in several particulars these shells would indi- 
cate a relation to Zyonsia and Pandora. The recent representant of Cercomya 
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appears to be the small Anat. gracilis from Australia, though this does not show 
the character of the siphonal end so well as the fossil forms do. 

30. Plectomya, Loriol, 1868, (Monog. Pal. Geol. étage Portlandien de 
l’Yonne, p 89:? = Platymya, Agassiz). Shell ovately elongated, equivalve, beaks 
sub-central, a strong oblique rib posterior to them; hinge edentulous; ligament 
external. This genus has been based upon a well known jurassic fossil, the Tellinu 
rugosa of Rémer. Its general form is that of an Anatina, and if there be no trace 
of an internal cartilage-pit, nor of a fissure dividing the beaks, the genus may be 
retained. But I rather doubt this; we need only to look upon such species as Anat. 
Agassizi, d’Orb., to find a reason for it. However, even should Loriol’s definitions 
prove to be quite correct, it appears to me that Agassiz’ Platymya has priority, 
for judging from external appearance Platymya rostrata, Ag. (Etud. erit., pl. 10, 
figs. 11-12,) exhibits all the above noted characters of a Plectomya. 

31. Cyathodonta, Con., 1849, (Proc. Acad., &e., Phil., vol. iv, p. 155). 
Shell like Anatina in form; “ hinge with a broad, not very projecting fosset, which 
is carinated near the margin; muscular impressions rounded, indistinct; pallial 
impression with a large rounded sinus.” No mention is made of any kind of the 
fissure at the beaks. H. and A. Adams consider the genus identical with Anatina, 
but Conrad in his last catalogue of the family keeps it distinct, referring to it four 
different species. 4 

32. Plicomya, Stoliczka, 1870, (Leptomya,* Conrad, 1867, Am. Journ. 
Conch., III, p. 15), Shell oblong, perlaceous, gaping anteriorly; hinge with a 
spoon-shaped cartilage process, joining an oblique callosity, which extends to the 
cardinal margin ; an obsolete rib and fissure run obliquely from the anterior side of 
the beak. ‘The genus is evidently closely allied to Anatina, from which it chiefly 
differs by the rib and fissure anterior to the beak; it is based upon a cretaceous 
species from N. America. Conrad suggests that d’Orbigny’s Peripl. Robinaldina 
and two others probably also belong to his Leptomya, but I think that they are more 
probably species of Corimya. 

33. Anatimya, Conrad, 1860, (Jour. Acad. Nat. Se., Phil., 2nd Ser., iv, p. 276). 
Shell oblong like an Anatina, anterior side with concentric sulci, posterior with 
radiating ribs. This form appears to be peculiar to cretaceous deposits. There are 
as yet only a few American species known. 

34. <Anthracomya, Salter, 1861, (Mem. Geol. Surv. of Great Britain, “Iron 
Ores,” pt. iii, p. 229). Shell thin, nearly equivalve, left valve a little smaller than 
the right one, dilated posteriorly, but closed anteriorly, rounded; posterior hinge line 
with a narrow anterior ridge (? like in Gresslya); ligament external. This is 
based upon Anth. Adamsi, Salt., and a few other carboniferous fossils. The char- 
acters somewhat recall Conchocele, Gabb, which, however, may be better placed 
in the Lucryipa#. Salter states that Anthracomya was either marine or brackish, 
and that it occurs with Anthracosia (Unronrp#) in the same beds. 


* Non idem A. Adams, 1864 (ScropicuLaRuDZ). 
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35. Chenomya, Meck., 1865, (Pal. of Upp. Mo., p. 42, and Proc. Phil. Acad., 
1865, p. 250). Shell much like Anthracomya, of thin structure, more or less com- 
pressed, posteriorly gaping; hinge with an internal ligament. 

36. Pleuromya, Agassiz, 1842, (Etud. crit., p. 281). Shell oblong, equivalve, 
inequilateral, thin, concentrically striated or ribbed, with an oblique process below the 
beaks of each valve, probably supporting an internal cartilage; nymphze prominent 
for the attachment of an external ligament; sinus very deep and usually angular (vide 
Terquem, Observat., &c., p. 54). Terquem has sufficiently proved that Agassiz’ 
Pleuromya is a good genus, and must. be kept separate from Homomya, Myacites, and 
Panopea, which it externally greatly resembles. The species are both cretaceous 
and jurassic, but only in a few instances has the internal structure of the shell been 
as yet examined. Anoplomya, Krauss, 1843, (Nov. Act. Acad. Cees. Leop-Carol, 1855> 
vol. xiv, pt. II, p. 445,) evidently is a synonym of Plewromya; it is based upon 
specimens in excellent preservation, and Krauss gave a very good description of 
the genus. At the time of the publication of his name the last author could 
scarcely have suspected the identity of his shell with Plewromya, so insufficient 
were the generic characters given by Agassiz; but since Terquem published his ob- 
servations on the “ Etudes critiques,’ the matter has become quite clear. Agassiz 
also described a number of species under the name Wyopsis, but Pictet and Cam- 
piche state that all those occurring in the cretaceous beds at St. Croix belong to 
Panopea and not to Pleuromya or Myopsis. Terquem has shown that in some 
instances (referring to the jurassic species) both genera are identical. 

37. Gonyomya, Agassiz, 1842, (Etud. crit., p.1). Shell oblong, rather com- 
pressed, thin, surface marked about the middle of the flanks with angularly bent 
striz or ribs; hinge without teeth; a slight incision below the beaks and slightly 
thickened nymphz beyond the same for the attachment of a ligament are present. 
The genus is only known from jurassic and cretaceous deposits. 

38. Pholadomya, Sow., 1823. Shell oblong, thin, pearly inside, in front occa- 
sionally very much inflated and truncated, posteriorly always gaping, surface 
marked with ribs radiating from the beaks; hinge with a small transversally 
elongated tooth in each valve, adjoining to which there is a small pit; ligament 
short, external. 

This genus includes a large number of species, variable in form, but always 
possessing the characteristic radiating ribs. It is very largely represented in meso- 
zoic rocks (most numerous in the jurassics), but decreases considerably in the 
tertiary strata, and only one species was found living in the West Indies. A group- 
ing of the fossil Pholadomye, such as that proposed by Agassiz, is of great con- 
venience in the determination of the species, and ought to be carried out thoroughly, 
but very good materials are required for such work, because the form of many 
species is not the natural one, but is often produced by accidental pressure of the 
rocks in which they are imbedded. When quoting the cretaceous species of 
Pholadomya, I shall point out those species which belong to other related genera, 
such as Goniomya, Homomya, and others. 
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In connection with Pholadomya I have to notice Liopistha, Meek (Check 
List North-Am. Inv. fossils, Cret., Smith. Mise. Coll., No. 177, p. 32). It is based 
upon Card. elegantulum, Romer, from Texas, one of the species of the same type as 
Phol. caudata, Goldf., but according to Conrad these shells are said to possess the 
hinge of Papyridea (of the Carpupm). Ph. caudata, I satisfied myself, has the 
hinge of a Pholadomya, but of the other species I have not examined the hinges. 

39. Oymella, Meek, 1864, (Smith. Misc. Coll., No. 177, p. 34). This has 
been proposed as a sub-genus for the cretaceous Ph. undata, Meek and Hayden, and 
characterized as follows :—Shell small, sub-equilateral, and ovate, with numerous 
well defined concentric undulations, crossed on the middle of the valves by a few 
impressed lines, not marked in the depression between the ridges. A large num- 
ber of those species of Pholadomya, which I shall quote as probably belonging to 
Poromya, answer to this characteristic pretty fairly. 

40. Machomya, Loriol, 1868, (Bull. Soe. des se. de l’Yonne, Monog. étage 
Portlandien, p. 81, pl. vi, figs. 8-9). Shell oblong, sub-compressed, equivalve, 
strongly inequilateral, rather solid and with punctated surface; a strong radiat- 
ing rib issues from the umbones and runs towards the anterior margin; ligament 
external, solid. The hinge is not known, but the form of the shell with its 
strong external ligament appears to form a passage to the Panopee. One jurassic 
species (IZ. Dunkeri, dOrb.,) has as yet been referred to the genus, but many 
more no doubt exist; only the principal character of the genus is such that 
without the examination of the internal structure of the shell the generic determin- 
ation cannot easily be depended upon. 

When the hinge of Machomya has been made fully known, it will be necessary 
to compare it with that of Vanganella (of the nvrrariw#), which also has an 
internal anterior rib extending from the umbones towards the anterior margin. 
Equally necessary will be a comparison with JJactromya, which Pictet and 
Campiche have re-established and placed in the Tzzzryrpa. I have little doubt 
that Mactromya in part is identical with Machomya; it has a perfectly similar 
anterior rib and an external ligament, but as the shell of the latter has the sculpture 
of that of other Anatine, and as I have no opportunity to examine the type species, 
I must leave the question to be settled by those who have better means of obtaining 
access to the originals. 


List OF CRETACEOUS SPECIES. 


The following genera and species have been noticed as occurring in cretaceous deposits (see 
Pictet’s Pal. Suisse, iv. ser., 3™° partie). Pictet and Campiche admit, of all the ANATINIDA, 
only three genera in cretaceous rocks, Anatina, Thracia, and Pholadomya. 

Of PANDORIN no cretaceous species are as yet known. D’Orbigny transfers Deshayes’ 
Pandora aquivalvis to Crassatella, but the species seems to be much more allied to Pharella, or to 
Psammotia, than to that genus, 

THRACIINA, 

Pictet and Campiche (I. cit., p. 118,) have referred all the eretaceous species belonging 
to this sub-family to Thracia, evidently because they consider this course to be a convenient 
one. They do not acknowledge any forms belonging to Periploma or Lyousia, but they point 
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to the distinction of certain species which Agassiz described under the name of Corimya; the 
conclusions to which they arrive are, however, not in favor of a generic distinction of those forms 
from Thracia. I shall refer to these distinctions when quoting the respective species. I may only 
remark that, so far as I had opportunity of examining some of the mesozoic species, described as 
Thracie, they did not appear to have the hinge margin behind the beaks inflected, and the shell is 
also in most cases much thinner than we usually see it in recent Zhracia ; I do not think there are 
among them many species which will finally be proved to belong to the last named genus. 
1-4.—Thracia vulvaria, Ag., Th. Nicoletti, Ag., Th. Robinaldina, VOrb., Th. neocomiensis, 
VOrb., are all species of Corimya. 
5.—Th. sub-depressa, VOrb., is an altogether doubtfal species, and ought to be struck out of the 
list of eretaceous fossils, 
6.—Th. subangulata, Desh., appears to be a Corimya, though it is difficult to separate it 
from Anatina, at least from the form which Agassiz called Platymya (im parte), and Lorio} lately 
Plectomya. 
7.—Th. taurica, Ag., has more the form of some recent Thracia, than that of a Corimya; no 
posterior ribs appear to exist, and the species may, therefore, be a true Thracia. 
8.—Th. Phillipsii, Rém., is a true Corimya. 
9.—Th. recurva, VOrb., (Mya depressa, Phill., and 7%. Phillipsi, Morr.,) is probably the same 
species as the former. 
10.—Zh. subrotundata, Pict. and Camp. (= Lyonsia subrotundata = Panopea rotundata, 
Sowerby), must stand as Corimya rotundata, Sow., sp., should it be proved to be different from 
C. recurva, which is very improbable, even should the last be distinet from C. PAillipsii. 
11.—Th. Couloni, Pict. and Ren., may be a Corimya, or a species of Plectomya (= ? Platymya), 
a sub-genus of Anatina. Pictet and Campiche consider it a doubtful species. 
12.—Th. Ricordeana, VOrb., is not known by any sufficient characteristic or a figure; the 
reference made (Prod. II, p. 117,) to L. Rowyana, (under which name a species of Lyonsia was never 
published by d’?Orbigny or any other author), may possibly mean Anatina Royana, and in such 
case it would indicate that the species in question may belong to the same genus as the former. 
13.—Th. simplex, (Periploma id., VOrb.,) is a Corimya. 
14.—Th. Sancta-crucis, Pict. and Camp., may be a true Zhracia, with the margins behind the 
beaks bent internally, as they are not visible in fig. 8b, 1. cit., pl. 108. 
15-17.—Th. rotundata, alpina and Sabaudiana, Pict. and Roux, may all be species of Thracia, 
but if the first should prove to be a Corimya its name must be changed. 
18-19.—Tk. carinifera and elegans, d’Orb., may both be Thracie ; they are slightly in- 
equivalve. 
20.—Th. Koechlina, VOrb., is an undetermined species. 
21.—-Th. giblosa, VOrb., has the external form of an Jvartia (= Rupicolu). 
22.—Th. Sapho, Periploma id., VOrb., is merely known by name. 
23-25.—Th. inornata, @Orb., Th. Condamyi and Baylei, Coq. The first is known almost only 
by name, the others are accompanied by characteristic descriptions which may be found sufficient for 
the identification of the species. They are both strongly inequivalve, and may with equal pro- 
bability belong to either Periploma or Thracia, 
26.—Th. elongata, Rém., may be either a Thracia or any of the closely allied genera. 
27.—Th. Germari, Gieb. apud Gein., is very likely a Corimya. 
28.—Tellina Reichii, Rémer, (Nord. Kreidegeb., p. ix, fig. 26), which is similar to L. recurva, 
VOrb., evidently is also a Corimya. D’Orbigny considered it to be a Thracia, but Pictet and 
Campiche suggest that it may rather be a Psammobia. 
The Lucina lenticularis apud Reuss (Bohm. Kreid.- Verst., pt. ui, pl. 37, fig. 17,) seems 
to be more allied to a Z/racia than to the species described by Goldfuss under this name. 
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28a—T. Picteti, Favre, (Deseript. d. M. foss. de Lemberg, Geneve, 1869, p. 106, pl. 12, 
fig. 2,) is probably a Corimya. 

29.—Th. equatis, Bichwald (Leth. Ross., livr. xi, 1867, p. 736), said to be a neocomien species, 
appears to be a true Z/racia. 

30.—Zh. Frearseana, D’Orb., (ibid. p. 738) is a Corimya ; it is stated to occur in the neocomien 
beds at Choroschéwo with Zh. elongata of Rémer. Eichwald (loc. cit., p. 728, ete.,) also quotes the 
following from beds which he considers as neocomien, but which are more likely jurassic: Lyonsia 
meniscus, Kich., (doubtfully neocomien), and Lyons, Alduini, Fisch.; both evidently are Gresslye, 
and most likely jurassic. 

31-32.—Periploma Ferneuilli and P. Lorieri of Coquand (Monog. étage Aptien de l’Espagne, 
1865, p. 99, &e.) are both Corimye. 

33.—Lyonsia Peinii, Coq., is the only species known from Africa; it appears to be a Thracia. 

34-89.—Thracia gracilis ( ? ), occidentalis, ? Prouti, subtortuosa ( 2) subtruncata, and Periploma 
applicata, ave quoted from North America by Meek in his Check list, Smith. Mise. Coll., No. 177, 
1864. 

40.—Anat. Columbiana, VOrb., (Paléont. Voy. Am. mérid, pl. 18, figs. 16-1 7,) is very likely 
an aberrant form of Corimya or ’Anatina ; it has, besides one posterior, two other ribs, one across 
the middle and one anteriorly to the beaks, but all the ribs have the same oblique direction. 

41.—Th. corbulopsis, Gabb, is from Chili. 

42-43,—Corimya Oldhamiana and pertusa are the only two species representing this sub-family, 
in the South Indian eretaceous deposits. 

ANATININE. 

44,.—Ceromya neocomiensis, Ag., (Etud. cret. Myx, p. 36, pl. viiif, figs. 1-10), is a typical 
Ceromya, and Agassiz (ibid. p. 35, &c.) also described a Ceromya crassicornis ; the figure given loc. 
cit. shows that the shell was like a Ceromya, but it does not give any positive proof of it. If, 
however, Pictet and Roux are correct in identifying their species (described Moll. Grés. vert., &c., 
pl. 31, fig. 3, and Pal. Suisse, iv. Ser., Cyprina id.) with the above, it could scarcely be looked upon asa 
Ceromya, because the shell of the specimen figured by the latter authors evidently was a thick one 
with deep muscular impressions which could not be produced by a thin shell like that of Ceromya. 

It seems to me also probable that d’Orbigny’s two species, Isocardia Carantonensis and eryptoceras 
are both Ceromya, although d’Orbigny figures in the formér some impressions of teeth, but these 
may as well be derived from the undulated margin of a Ceromya. I could quote many other species, 
such as Isoc. Washita, Marcou, Isoc. gaultina, described hy Pictet and Campiche, and others, but 
it is impossible to state anything positive about them. Even, in possession of some specimens 
resembling the various casts figured, one is not certain whether they really are the species they are 
stated to be, or something quite different. 

Ceromya recens, Coq., (Etage Aptien de Espagne, p. 97, &e.), appears to me to be more 
likely a Poromya than a Ceromya, as one of the best characters of the last genus, the incurved beaks, 
are wanting. 

45.—One species of a true Ceromya which was described by Forbes as Jsocardia subsinuata 
occurs in the South Indian cretaceous deposits. 

46-47.—Anatina Agassizii and dilatata both have an oblique internal rib posterior to the beaks, 
like in Plectomya, but do not apparently differ essentially from Azatina. 

48.—Anat. carinata (Solen id., Matheron,) is too imperfect to admit a correct generic deter- 
mination; if Matheron’s figure represent a perfect specimen, the form of the shell would 
be that of a Ceratisolen. 

49,—A. subsinuosa, V’Orb., is a true Anatina. 

50.—A. solenoides (Pholad. id., Desh.). The figure does not give any proof that this is an 
Anatina ; it may as well be a Pleuromya or Panopea. 

We 
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51-58.—d. Astieriana, Carteroni, Marullensis, Cornueliana of @Orbigny, A. inflata, Ag., 
sp., A. valangiensis, P. and Camp., A. Orbignyana, Loriol, A. brevissima, P. and C., are all species 
of Anatina ; the last may belong to the sub-genus Plectomya, should this really prove to be distinct 
from Anatina. 

59-60.—A, Robinaldina, VOrb., A. gurgitis, P. and Camp., belong to the sub-genus Cer- 
comya ; the first was also found by Coquand in the Aptien of Spain. 

61.—A. Rhodani, P. and R. (closely allied to Aarudlensis), and A. Heberti, P. and Ren., are 
Anatine ; the last species is a peculiar form, like a Gress/ya. 

62-64.—A. thraciformis, Buv., A. Royana, VOrb., A. Nadclasi are Anatine. 

65-68.— A. lanceolata, Gein., harpa,* Kner, and elongata, Reuss, belong to the sub-genus Cer- 
comya, but they are based upon such bad or imperfect specimens that a good specific determination 
is quite impossible. 

69.—4A. producta, Zittel, is a Cercomya (vide Denksch. Akad., Wien, xxiv, pl. ii, p. 114, &e.). 
The same author also described 4. Royana, d@’Orb., from the Gosau deposits of the Austrian Alps. 

70.—A. Cenomanensis, Guéranger (Album paléont. de la Sarthe, pl. xv, fig. 7), is a Cercomya. 

71.—Anatina solenoides, VOrb., (Siid.-Bayerns Leth. Geogn. by Schafheutl, 1863, p. 175, 
pl. xliv, fig. 3). If this at all belongs to the ANaTINID#, of which there is no distinct proof, it 
would belong to the group of the compressed forms which Agassiz called Platymya. The shell is 
said to be a cretaceous one, but it certainly has very little or nothing in common with the Phola- 
domya solenoides of Deshayes, which d’Orbigny places in Anatina. 

72.—4A. rugosa, Bell., non Lam. (Mem. Soc. Geol., France, ii. ser., vol. iv, p. 233, pl. xvi, 
fig. 13). A nummulitie species from the neighbourhood of Nice is quoted by Eichwald (Leth. Ross., 
livr. xi, 1867, p. 727,) from some cretaceous strata of Russia. The identification may well be ques- 
tioned, judging from Eichwald’s description, who states that the posterior side is longer than the 
anterior, while in Bellardi’s species the contrary is the case. Bellardi’s species itself is by no means 
certain to be an Anatina ; it is more probably a Thracia, but should it prove to be either one or the 
other, its specific name has to be changed. 

73.—A. (Cercomya) acuminata, Eichwald, Leth. Ross., livr. xi, p. 728. 

74.—A. Jettei, Coq., is an Anatina, and rather like 4. Royana. 

75-76.—Meek quotes in No. 177 of the Smith. Mise. Coll. (p. 14) A. edliptica, Gabb, and 
sulcatina, Shumard.—Anat. columbiana has been already mentioned (p. 73). 

77-80.—A. Tryoniana, A. inequilateralis, and A. lata are described by Gabb in the Palzont. 
of California, (vol. i, p. 150, &c.). The first and second have the usual compressed form of creta- 
ceous Anatine ; the last looks more like a caste of an Acropagia than that of an Anatina ; Anat. 
quadrata, Gabb, (ibid. vol. ii, p. 177,) may also represent a Tellinomya or a Corimya. 

81.—Anat. (Cercomya) arcuata, Forbes, is the only species of 4NATININ from the South Indian 
cretaceous deposits ; the species is quoted by Bosquet also as occurring in the upper eretaceous 
deposits of Limbourg. 

§2-84.—Anatimya anteradiata, postsuleata, and papyra of Conrad, see No. 177 of Smiths. 
Mise. Coll., p. 14. 


Species of, and allied to, Pholadomya (see Mat. p. 1. Pal. Suisse, iv ser., 3™° pt., p. 90). 
Most of the cretaceous species of Pholadomya belong to the section MULTICOST4T£, to which also the 
receut species is referable, and to the OVULAT# or PaUCICOSTAT#, only a few to the CARDISSOIDES 
and TRIANGULARES. 

85-90.—Ph. gigantea, Sow., elongata, Miinst., Ph. semicostata, Ag., Ph. Galloprovincialis, 
Math., Ph. Figeriana, Cotteau, Ph. alternans, Romer, (all are MULTICOSTAT£) ;—Ph. minuta, 
Loriol, (carbiss.);—Ph. Guilleroni, P. and C.,(ovuL.) ;—Ph. scaphoides, Ag., sp. (may as well be a 


* Lately redescribed by Favre, Descript. d. Moll. foss. de Lemberg, Genéve, 1869, p. 107. 
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Homomya) ;—Ph. sancta-crucis, P. and Camp., (OVUL, 2) ;—Ph. valangiensis, P.andC.; Ph, icauensis, 
and Ph. Cristoliana, Math., probably belong to Poromya ;—Ph. Pareti, Math., Ph. sinuosa, Math., 
and Ph. obliqua, (Panopea apud @Orb.), have very much the appearance of Pleuromya, and the 
last two species are likely to be the same. 

The cretaceous species described by Agassiz as Myopsis (= Pleuromya) will be noticed under 
Panopea. Y may only remark that these appear to be true cretaceous Plewromye, distinct from 
Homomya or Panopea. 

91-102.—Goniomya caudata, Ag., (Ph. Agassizii, VOrb.), Gon. Villersensis, P. and C., Gon. 
Rouyana, VOrb., are noted as Pholadomye by Pictet and Campiche. 

103-106.—Ph. Martini, Forb., (uuttic.) ;—Ph. pedernalis, Rém., (OVUL.) ;—Ph. Cornueliana, 
@Orb., (very much like Ph. equivalvis, Goldf., sp., MULTIC.) ;—Goniomya Archiaci, Piet. and 
Renev., (PA. thracivides, Pictet and Camp.). 

107-111.—PA. Genevensis, Pict. and Roux., (TRI4NG.) ;—Ph. Fabrina, VOrb., and Ph. Tri- 
boleti, Pict. and Camp. (MUOLTIC.) ;—Goniomya ( Pholad.), Rauliniana, VOrb.; Ph. Dutempleanca, 
@Orb., (CcARDISS. 7). 

112-116.—P&. Ligeriensis, VOrb., (probably a Poromya) ;—Ph. cordiformis, Desh., (not Ph. 
cardiformis, as stated by Pictet and Campiche), is likely a Pleuromya ;—Ph. subdinensis, VOrb., 
( MULTIC.) ;—Goniom. Mailleana (Pholad. id., VOrb.) ; Ph. (Pachymya =? Myacites) gigas, Sow. 

117-128.—Ph. Archiaciana, WOrb., (MULTIC.) ;—Goniomya, (Pholad.) Noueliana, dvOrby 227 
Esmarki, Nills., sp., (Zeitsch. Deutsh. Geol., Gesell., xv, p. 145), canDiss. j;—Ph. nodulifera, 
Miinst.,*( = PA. albina, Rém.), Phol. eliptica, Miinst. (=? Ph. Royana, VOrb., (MULTIC,) ;— 
Ph. decussata, Mant., sp. (see Zeitsch. Deutsh. Geol. Gesellsch., 1863, xv, p. 143), Ph. Marrotiana, 
VOrb., Ph. Moulinsii, @Orb., (carviss.) ;—Ph. rostrata,t Math., (avcrrc.) j;—Ph. umbonata, 
Rém., and Ph. Kasimiri, (Kazimiri), Pusch., (carviss.) ;—Ph. equivalvis, Goldf., (MULTIC., see 
p. 79) ;—Goniomya designata, Miinst. = G. Geinitzii, VOrb. 

Schafheutl names a Phol. lignitica, occurring in lignitie sandstone near Miesbach, which is 
probably tertiary, though he does not say so. The same author quotes PZ, Lsmarki from the Gosau 
beds on the Kressenberg, (Siid-Bayern’s Leth. Geog., p. 176). Giimbel (Bayer. Alpen.) quotes the 
same from Siegsdorf. 

129-134.—PA. hispanica, P. recurrens, and Ph. Collombi (muxtic.);—Ph. spharoidalis ; Panopea 
(on the plates Pholadomya) fallax and aptiensis, (both of which are probably Poromye, and the last 
may also be a Plewromya), see Coquand, Etage Aptien de l’Espagne, 1865, p. 92, &e. The same 
author quotes Ph. Cornueliana, Ph. pedernalis, and Ph. gigantea, Sow., which last name has pre- 
ference before that of Miinster’s Pd. elongata. 

135-137.—Ph. obliquissima, cordata, and Stewarti are described from Ireland by Tate (Quar. 
Jour. Geol. Soc., Lond., xxi, 1865, p. 40, &c.). 

138.—PA. granulosa, Zittel (Denksch. Akad., Wien, xxiv, pt. ii, p. 116) (mUzTIC.). 

139-152.—Eichwald (Leth. Ross., livr. xi, 1867, p. 748, &c.), quotes the following species 
from eretaceous rocks of Russia, but his Neocomien is in part probably a jurassic deposit: Ph. sealu 
(= Ph. decorata apud Rouillier), Pk. inequalis (= Ph. literata, apud Trautschold), PA. inequicosta, 
are MULTIC. ;—Ph. Uralensis, ’Orb., resembles an inflated Thracia ;— Ph. monticola, ( CARDISS.) ;— 


* Pictet and Campiche consider Ph. nodifera and elliptica of Miinster as identical, which is, I think, a mistake. 
With the first Rémer’s albina, with the second d’Orbigny’s Royana, have probably to be identified; the form of 
both agree, but the direction of the ribs is somewhat different; I do not think that the granulations on the ribs are 
of any particular importance. 

+ Zittel (Denksch. Akad., Wien, 1865, xxiy, pt. ii, p. 115,) identifies with this species one from the Gosau, and 
besides describes a variety which he calls Ph. rostrata, var. Royana, d’Orb. If that peculiar form is to be considered 
as a special variety, the name PA. rost. var. pregnans, Zittel, ought to be applied to it, for its form is by no means 
that of d’Orbigny’s Royana, (see also Hichwald in Leth. Ross., livr. xi, p. 762). 
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Ph. interrupta, Ph. consobrina, Ph. dilatata, Keyserling, Ph. Borrissékii, Ph. navicularis, 
(cARDIss.);—Ph. costifera, Ph. taurica, the last two species have an internal ridge running ob- 
liquely from the beaks towards the periphery, like in most of the PHOLADIDZ. 

153-154.—Pds. Darrassi (not Barrassi as entered by Pictet and Campiche) and Molli of 
Coquand are two species which rather belong to Poromya or Pleuromya than to Pholadomya. 
A few species may be added from Africa, if any of those now considered jurassic deposits, but pro- 
nounced by Krauss to be cretaceous, should turn out to be of the latter age. 

155-164.—Meek (Smith. Mise. Coll., No. 177,) quotes from North America Homomya alta, 
(may also be a Poromya), Ph. elegantula, occidentalis, papyracea, subventricosa, subelongata, tenua, 
(—is 7), terana, tippana, and Ph. (Cymella) undata ; besides Ph. pedernalis and umbonata, Rom., 
which have already been mentioned. 

165-166.—Goniomya americana and borealis, (ibid.). 

167-172.—Gabb (Pal. Calif. i, p. 152, &c.,) describes Ph. Brewerii (muLTic.),—Ph. nasuta, 
( oARDISS.),—LHom. concentrica, Gabb, Arcomya undulata, Pleuromya papyracea, and Ph. Orego- 
nensis, Gabb, (Pal. Calif. i, p. 235-236). 

173.—PA. saucti-saba, Romer, (Texas, Cardium id., p. 48). 

174.—Pachymya Austinensis, Shumard, Trans. Acad., St. Louis, 1860, p. 604. 

175-176.—Ph. syriaca and decisa, Con. (Off. Report in Lynch’s Exped. to Palestine; see also 
Fraas in Wiirtbe. Nat. Jahreshefte, xxiii, p. 238). 

177-180.—In the South Indian cretaceous deposits four species occur. PA. caudata is identical 
with the European species; another was named by Forbes connectans; the two others are new, 
Ph. radiatula and pedisulcata ; the first of these belongs to the type of Pd. rostrata ; the second is 
a peculiar elongated form with the front sides sulcated, and gaping. 

Thus, we observe from this very brief review that the cretaceous beds possess 
nearly as great a variety of generic types of the Awarzzp as do the jurassics. 
The genera which are sufficiently well known are Zhracia, Corimya, and very pro- 
bably Periploma and Asthenotherus ; Anatina (with Cercomya, Anatimya, Plecto- 
mya, and perhaps Platymya) ; Ceromya, Goniomya, Pholadomya, Myacites, and very 
probably Homomya and Pleuromya. Several species described as Pholadomya, but 
most likely belonging to Poromya, still have to be separated from the great number 
of true Pholadomye. 


CORIMYA, Agassiz, 1842 (see p. 63). 
1. Corimya OLpHAmMIANA, Séoliczka, Pl. II, Figs. 14-15. 


Cor. testa oblonga, compressiuscula, tenui, postice anguste hianti, inequilaterali, 
parte postica breviori quam antica ad marginem superiorem multo compressa ; 
utrinque lente rotundata; umbonibus prominulis, postice versus curvatis, in parte 
posteriori distincte fissuratis: fissura obliqua, ejusdem marginibus inversis tumes- 
centibus, postice sed juxta hance fissuram costa crassiuscula dimidio altitudinis teste 
equante sita; superficie concentrice striata ac lineis interruptis radiantibus per- 
tenuibus induta ; valva sinistra paulo majori quam dextra. 


Height of shell : its length 550 Sec Rae ia 051 
Thickness ,, : 3 As on aie ane 0°26 


The external calcareous layer of the shell which is very finely concentrically 
striated is thicker than the inner nacreous layer, on which, however, some short 
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radiating lines are generally much more easily traceable than on the former. The 
shell is greatly compressed, the anterior portion being longer than the posterior one, 
the latter considerably attenuated towards the upper edge ; both ends are roundish, the 
posterior somewhat obliquely-truncated and slightly gaping. In the middle of the 
lower edge there is in some specimens a slight indentation observable. The beaks 
are curved backwards, not very prominent, and in all the specimens which I have 
examined obliquely fissured on the posterior side; this fissure has the margins inflect- 
ed internally, which sometimes appear to unite again; behind this fissure follows a 
very long oblique strong rib, which runs along the front edge of the posterior muscu- 
lar impression and as far below as its base. The hinge is edentulous, but the hinge- 
margins behind the beaks are internally for some length considerably thickened, and 
there also are long fulcra externally traceable in each valve. The left valve is 
usually somewhat larger, and the right one somewhat more tumid, but these 
characters do not appear constant. 

This is a very characteristic species. In size and form it does not resemble 
any known from cretaceous rocks, but it is rather closely allied to some jurassic 
species, such as C. data or pinguis. I have great pleasure in associating with this 
interesting species the name of our esteemed Superintendent of the Survey. 

Locality —In_ calcareous sandstones north of Alundanapooram and_ south- 
west of Kunanore; the species is not uncommon, and the valves are always found 
closed, indicating that the shells were living at some depth in mud in which they 
were buried, and not ona gravelly ground and a shallow beach, where shells are 
sometimes moved about for years and worn off before they become finally imbedded. 

Formation.—Tvrichinopoly group. 


2. Corimya PERTUSA, Stoliczka, Pl. II, Figs. 12-18, and Pl. XVI, Fig. 18. 


a= 


C. testa elongata, compressa, pertenui, intus margaritacea, in superficie con- 
centrice striata, inequilaterali, parte anteriori longiori quam posteriori ; umbonibus 
adpressis, paululum antice versus incurvis; cardine edentulo, intus duabus costis 
divergentibus imstructo. 


Height of shell : its length Se ais oe a 0°50 
Thickness ,,  : x oie ae a se O19 


Shell much elongated and compressed, very thin, concentrically finely striated, 
inequilateral, the anterior part about one-fourth longer than the posterior; the upper 
and lower margins are sub-parallel, the upper being slightly inclined from the beaks, 
which are very little prominent, close together, and apparently slightly incurved 
towards the longer end. The internal ribs diverging from the edentulous hinge are 
very little raised, the posterior is somewhat longer, situated close to the edge of the 
muscular impression; the margins of the shell are slightly thickened in front and 
behind the beaks, posteriorly the short fulcra are distinctly traceable. 

Locality—I a calcareous, bluish or brownish sandstone near Pondicherry. 

Formation.—Valudayur group. 
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CRETACEOUS PELECYPODA 
CEROMYA, Agassiz, 1842 (see p. 66). 
1. CrRromya suBstnuATA, Forbes, sp., Pl. IV, Fig. 4. 
1846. Isocardia subsinuata, Forbes, Trans., Geol. Soc., Lond., vii, p. 146, pl. 17, fig. 12. 


C. testa inflata, altiori quam longa, tenui, concentrice sulcato-striata, rotundata, 
equivalvi ; umbonibus productis, attenuatis, distantibus, antice versus valde incurvis, 
sulca duplici haud profunda ab wmbonibus usque ad marginem postero-inferiorem 
decurrente instructa; lunula profunda, cordiformi, marginata ; cardine edentulo, 
duobus sulcis obliquis brevibus inter umbones sitis predito. 


Height of shell : itslength ... ee cos ” 116 
Thickness ,, : FA 8 a4 Ny mS 104 


The external form of this species is perfectly similar to that of a Glossus ( Iso- 
cardia), but itis readily distinguished from this genus by its thin shell and edentulous 
hinge, the hinge-margin being simply a little indented at the termination of two short 
grooves which run obliquely from the beaks posteriorly. Besides these there are two 
other shallow grooves, which commence at the beaks and run along the posterior 
margin of the shell to the infero-posterior end; the beaks are very prominent, 
attenuated, and strongly ineurved towards the front side; the surface is regularly 
concentrically striated and sulcated. 

Locality —Pondicherry, in bluish calcareous sandstone ; rare. 

Formation. —Valudayur group. 


ANATINA, Lamk., 1809 (see p. 68). 


1. Awnatina (CeRcomya) arcuata, Forbes, Pl. III, Fig. 1. 


1846. Anatina arcuata, Forbes, Trans., Geol. Soc., London, vii, p. 143, pl. 16, fig. 5. 


An. (Cere.) testa elongata, compressa, sub-equilaterali; parte antica paulo 
altiori, ad marginem sub-rotundata ; umbonibus postice versus incurvatis, anguste 
fissuratis ; parte posteriori angustata, rostriformt, prope marginem superiorem obtuse 
bicarinata; superficie costis concentricis distantibus, antice elegantim arcuatis uc 
striis inerementi numerosissimis ornata, area postero-superiori solum minute striata. 

Height of shell at the beaks : its length ox a ... O24 
a » anteriorly : at = pe Ors: 
Thickness ,, 5 ace Lm sac OFS 

The two rounded keels along the upper margin of the posterior side include 
an area which is merely striated, while the rest of the surface is covered with dis- 
tant ribs and fine strive, and this character of ornamentation distinguishes the present 
form from any other described from cretaceous deposits. The ribs are anteriorly 
broadly and somewhat angularly rounded, and in this respect the species again mostly 
resembles the jurassic An. (Cerc.) spatulata, Ag. The beaks are distinctly curved 
towards the posterior end, close together, and narrowly fissured. 

Locality Pondicherry, in a pale bluish calcareous sandstone ; rare. 

Formation —Valudayur group. 
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PHOLADOMYA, Sowerby, 1823 (see p. 70). 
1. PHonapoMya caupDATA, Rémer, Pl. II, Figs. 10-11, and Pl. XVI, Fig. 19. 


1839. Corbula equivalvis, Goldf., Pet. Germ., pl. 151, fig. 15 (non Ph. equalis, seu equivalvis, Sowerby, 1823, 
Pusch, &c.). 

1841. Pholadomya caudata, Romer, Verst. Norddeutsch. Kreidegeb, pl. 10, fig. 8, non Gon. (or Ph.) caudata, 
Ag., 1842). 

1843. Pholadomya caudata, Romer apud Geinitz, Kieslingswalda, pl. 1, figs. 28-30,—idem Reuss. 

1845. Cardium caudatum, Romer, Bronns’ Jahrb. f. M. und Geol., &e., p. 388. 

1846. Poromya equivalvis, Forbes, Trans., Geol. Soc., Lond., vii, p. 141 ;—(édem Bosquet in Staring’s Bodem 
van Nederlands). 

1846. Cardiwm lucerna, Forbes, Trans., Geol. Soc., Lond., vii, p. 145, pl. 17, fig. 10. 

1847. Cardium caudatum, d’Orbigny, Pal. de la voy. d’Astrolabe et Zeleé, pl. 4, figs. 25-26. 

1847. Cardita Goldfussi, Miller, Petref. Aachner Kreidef., pt. i, p. 20. 

1849. Pholadomya caudata, Geinitz, Quadersandstgeb., p. 148. 


1850. 3 - d’Orbigny, Prod. ii, p. 234,—(¢dem Ryckholt and others). 
1865. eS aquivalvis, Fe Pict. and Camp., Pal. Suisse, 4™* ser., 3me pt., p. 94. 
1867. a caudata, Rom., Eichwald, Leth. ross., 11™ livr., p. 769. 


Ph. testa ovato-oblonga, tenui, tumida, sub-inequilaterali, equivalvi (7), postice 
paulo longiore, subcaudata et anguste hiante, umbonibus latis, incurvis instructa, in 
superficie costulis tenuibus, crenulatis, equalibus, radiantibus, confertis, in parte 
postero-superiori obsoletis sed lineis puncturatis substitutis notata ; cardine in valva 
sinistra lamina unica brevi, in valva dextra duabus infra umbonibus sitis fossa 
mediana separatis instructo ; fulcris ligamenti parvis. 


Height of shell : its length soo S06 03 nat 0-77 
Thickness ,, : $ ane Pee a sek 0-76 


The shell is always strongly tumid, inequilateral, the posterior half being 
slightly longer, gaping, but rounded on both ends; the beaks are thick, prominent, 
and strongly incurved. The surface is covered with very numerous, equal, radiating 
and finely granulated ribs, except on the upper portion of the posterior end, where 
only a few radiating punctured lines are traceable. It was most probably on account 
of this punctured surface that Prof. Forbes thought the species to be a Poromya, 
but the small single lamina below the beaks of the left valve fitting in a groove of 
the other, or rather in one divided ridge, distinctly shows that the species is a 
Pholadomya. 

In general aspect this and the allied species resemble Cardiwm (just as those 
of Ceromya are similar to Glossus), but the thin structure of the shell readily 
shows the distinction, even should it not be possible to examine the hinge. 

Forbes and dOrbigny both described the Indian form as Cardium, and 
already identified it with the European species. Indeed there is not the slightest 
distinction between our shell and that occurring in the upper cretaceous beds near 
Aachen, in Saxony, and Bohemia. Miiller’s statement, that the hinge of 
the Aachen specimens is verfectly identical with that of a Cardita, is an error. 
I have examined some specimens obtained through Dr. J. Bosquet and can testify 
the identity of the hinge with that of Pholadomya. I am not quite certain 
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whether the shell is perfectly equivalve, for in many instances I found the beaks 
of the valves somewhat shifted; this is so general that it would rather seem natural 
than accidental. The convexity of both valves is perfectly the same. 

Locality—In bluish and light brown sandstone near Parchairy, Serdamunga- 
lum, &e. 

Formation.—Trichinopoly group. 

In Europe the species has been observed in the upper cretaceous strata of 
the whole of Germany, in Russia, &e. I am by no means certain whether 
d’Orbigny’s Ph. (Cardium) Subdininense is really a different species. 


2. PHOLADOMYA CONNECTANS, forbes, Pl. XVI, Fig. 29. 
1846. Ph. id..—Trans., Geol. Soc., London, vii, p. 140, pl. 17, fig. 5—idem auctorum. 


Ph. testa ovato-elongata, inequilaterali, antice breviori et rotundata, postice 
longiort ac sub-caudata, paululum angustiori, fere clausa; umbonibus prominulis, 
antice versus incurvis, latis, approximatis ; superficie concentrice striato-sulcata, ac 
decem costulis radiantibus postice evanidis notata; margine inferiori umbonibus 
opposito sensim inflexo. 


Height of shell : its length Ex be ae fc 0°52 
Thickness ,, : ee Aen aoe a a 0°43 


This species differs from the next by a smaller number of radiating ribs, more 
broadly rounded anterior end and the indentation of the margin opposite the beaks ; 
to this indentation extends from the beaks a groove, which is broad, shallow, and 
rather more conspicuous than other sulci separating the ribs. In front of the median 
eroove there are three and behind it seven radiating ribs, but on one of the two 
valves there seems to be another small additional rib traceable on either side. 

Locality —Pondicherry. I have seen but Forbes’ original specimen, of which 
I give a figure; the one supplied by Forbes representing this shell is a little shorter 
than it ought to be. 

Formation.—Valudayur group. 


3. PHOLADOMYA RADIATULA, Séoliczka, Pl. III, Fig. 5. 


Ph. testa elongata, inequivalvi, antice ac postice rotundata ; margine superiori 
et inferiori subparallelis, wmbonibus mediocriter prominentibus, incurvis, approxi- , 
matis ; superficie striis inerementi, confertissimis ac costulis tenuibus radiantibus 
numerosis in parte posteriori obsoletis ornata; terminatione anteriori angustatim— 
posteriori distincte, sed non precipue late, hiante. 


Height of shell : its length aus asi Sie oy O51 
Thickness ,, : BS sa wi aS 54 0°39 


In the large number of thin radiating ribs this species approaches the lower 
eretaceous Ph. elongata, but is considerably higher in proportion to its length; this 
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height, the upper and lower sub-parallel margins, and the moderate convexity of the 
valves are the most striking distinctions of this shell as compared with other known 
Pholadomye, of which some tertiary species, like Ph. Alpina and rectidorsata, have 
the greatest resemblance to the Indian fossil. On the well preserved surface 
of the shell the ribbings are less distinetly perceptible than on the cast. 

Localities—Not uncommon in sandstone beds at Garudamungalum, Serda- 
mungalum, and north of Alundanapooram. 

Lormation.—Trichinopoly group. 


4. PHOLADOMYA PEDISULCATA, Stoliczka, Pl. IV, Fig. 1, and Pl. XVI, Fig. 26. 


Ph. testa perlonga, sub-cylindracea, valde inequilaterali, parte antica brevi, paula 
inflata, radiatim multisulcata, ad terminationem hiante ; superficie concentrice 
anguste sulcata, et minute striata ac interdum in parte mediana nonnullis costis sub- 
obsoletis notata, terminatione postica sub-truncata, hiante, sensim compressiuscula. 


Height of shell : its length nae ate -e a0 0-45 
Thickness ,, : 35 Ae sae - wad OAL 


This is a remarkable type of a Pholadomya, quite distinct from any that have as 
yet been described. It is very long, considerably inflated, and towards the posterior 
end greatly compressed. The short anterior part is inflated, separated from the rest 
by a deep sulcus running somewhat obliquely from the front edge of the beak to the 
lower margin; it is provided with numerous and rather sharp radiating ribs, which 
form undulations at the small anterior gape; besides that there are in some specimens 
on the middle portion of the surface a few distant and rather indistinct ribs. The 
beaks are broad, not much elevated, but strongly incurved and almost touching each 
other. The lower edge of the shell is very slightly convex and the upper posterior 
slightly concave. 

Localities—In bluish ecaleareous sandstone near Garudamungalum and in 
brownish sandstone beds near Anapaudy. 

Formation.—Trichinopoly group. 


VI. Family,—_SAXICAVIDZ. 


The animals have, like the Awarryip#, the mantle margins united, with a 
small opening in front for the purpose of protruding a small digitiform foot; the 
siphons are united in their entire length, sometimes separated at their terminations; 
there are two pairs of gills on each side of the body, being occasionally slightly 
prolonged in the branchial siphon. The palpi are, as usually, triangular and striated ; 
the arrangements of the other organs are identical with those of typical WYACEA. 

The shells are of an elongated ovate form, usually inequilateral and equivalve ; 
they are thick, externally highly calcareous, and internally sometimes perlaceous, 
covered with an epidermis, which extends over the siphons, and in some respect 

Ww 
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represents the calcareaus tube of the PHOLADACEA. The hinge is usually 
composed of a few teeth and pits, which occasionally become entirely obsolete in 
full grown specimens; there is an external ligament present supported by special 
nymphie, but the cartilage is either rudimentary (Cyrtodaria) or altogether wanting ; 
the pallial line is deeply insinuated posteriorly. 

The recent genera referable to this family are Saxicava, Panopea, Glycimeris, 
and Cyrtodaria, as recorded in H. and A. Adams’ “Genera of recent shells,” with 
the exception that the names Panopea and Glycimeris are here used in a reverse 
sense. 

A list of the recent species of the Sxrcarip# has been lately published by 
Tryon in the 4th vol. of the American Journal of Conchology; there are nine Sazi- 
cave, eight Panopee (Glycimeris), two Glycimeris, and two Cyrtodarie mentioned. 

The great resemblance which exists in the form of the finger-like foot and the 
united siphons, enveloped in a more or less coriaceous epidermis, and in the form of 
the shell of Saxicava and Rocellaria or Spengleria, has been so often noticed that 
it is not necessary to relate it here again. Forbes and Hanley, in their history of 
British Mollusca (i, p. 187,) state that it would often be almost impossible to dis- 
tinguish generically between some of the varieties of Saxicava rugosa and some 
Rocellarie were the history of the species unknown. The mode of life also is in 
both families quite similar, and the only difference is the absence of a special cal- 
careous tube in the Saxzcarzpm. Thus, as regards the genus Saxicava, the place which 
is usually assigned to this family—next to the Gasrrocuzayip“z2—cannot be better 
justified. But when we look upon the other genera, such as the palzeozoic Notomya, 
the Panopee and others, there is a still greater relation between these genera and 
those of Homomya and Pholadomya, than between them and the GasrrocHa#NiD2Z. 
Again, Cyrtodaria appears to indicate a natural passage to the Sozeyrpa, and thus 
the most natural position of the family seems to be that somewhat intermediate 
between the last named family and the A yarripz. 

With the exception of Notomya, Anthracosia, and Quenstedtia nearly all the 
fossil forms of this family appear to belong either to Saxicava or Panopea, and 
the former genus is, on account of its external resemblance to Trapezium, often 
rather difficult to be made out. It scarcely appears to have been formerly more 
numerous than it is now. Of Panopea, however, there are a very large number 
of species known from mesozoic deposits, but in external shape again they are allied 
to numerous other genera, as Homomya, Myacites, Pleuromya, and others. Many 
of the triassic species described as Panopea seem mostly to belong to these last 
named genera, because they have a remarkably thin shell, such as we find in Phola- 
domya and other Awarinrp2. Whenever we have to deal with casts, and where the 
impressions of the hinge are not traceable, the determination must remain conjec- 
tural. I merely need to allude to the numerous mesozoic species, which in most 
cases are only found in the shape of casts. 

As regards species, the largest number of fossil Panopea probably occurs in the 
eretaceous period, for of those from jurassics, as already stated, many belong to the 
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Avyarinip&; in the tertiary period the number rapidly decreases, and of recent there 
are about eight distinct species upon record. Like all such forms, of which Prof. 
Forbes says that they belong more to past ages than to the present fauna, they have 
a wide geographical distribution, being scattered in small numbers over the whole 
world. In addition to the recent genera I shall mention a few fossil (paleeozoic and 
mesozoic) forms, which are more or-less closely allied to the former. 

1. Notomya, McCoy, 1847, (Ann. Mag. Nat. Hist., xx, p. 303). Shell trans- 
versally oval, sub-equivalve, inequilateral, solid, slightly gaping at both ends ; hinge 
with one strong tooth in the right valve, which appears to correspond to a pit in the 
left; the two muscular impressions are large and deep, a third, small accessory 
one is situated above the anterior large one; pallial sinus very small, or only in- 
dicated by a truncation of the pallial line; ligament strong external. 

This appears to be one of the oldest forms of Panopea, first described from the 
palzeozoie rocks of N. South Wales. The characters of the genus are not very 
clearly defined, but from what is now known of these shells it seems impossible to 
class them in any other family. McCoy appears to me to have been perfectly correct 
in pointing out the relation of these shells to the Wye; and as his characteristic 
is far more intelligible than that given by Dana of his Meonia, I think it 
advisable to accept his name. Great confusion exists among the fossils which 
have been described from the N. South Wales paleeozoic (carboniferous 2) rocks, and 
some of the species, described as Notomya or Meonia, may just as well belong to 
Pachydomus, and vice versd. 

Dana described (? published) a few months earlier than McCoy, several species 
from N. South Wales under the new generic names of Myonia, Cleobis, and Pyramus. 
In his Geology of the Unit. St. Expl. Exp., vol. x, 1849, p. 694, he accepts only one 
generic name, J/@onia, and divides this into three sub-genera, Meonia, Pyramia, and 
Cleobis, of which the author pronounces the second to be identical with Notomya 
of McCoy. This is a delicate way of dealing with generic names of shells! 
Neither in the text nor in the atlas does Mr. Dana mention which of the species 
belong to each of the three sub-genera; and from the descriptions and the figures 
the reader will find it very difficult to arrive at anything like accuracy of deter- 
mination. JI have examined several specimens of various species, but I cannot for 
instance trace a generic distinction between Pachyd. cuneatus and Meonia axinia 
of Dana. Again, such species, as Meo. valida and WM. grandis or W. gigas, the first 
of which are strong Crassatella-like, the others thin Homomya-like shells, very 
improbably belong to the same genus (even should it be in the Lamarckian sense), 
but more likely to altogether different families. 

2. Anthracosia, King, 1856, (non 1844), (Ann. Mag. Nat. Hist., xvii, p. 51). 
Shell oval, equivalve, inequilateral, solid; hinge with one thick, horizontally elongated 
tooth in the left valve fitting into a strong excavated tooth of the right valve; liga- 
mental fulcra large, corrugated, and situated just above the hinge and below the 
beaks, somewhat extending posteriorly: Type An. Beaniana, (loc. cit., pl. iv, 
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figs.1-4). Prof. King strongly advocates the idea that Anthracosia is a genus of the 
Unroxip#, but there can be little doubt as to its close relation to Notomya, and it 
is even very difficult to distinguish between some of the species generically. 
The ligamental area of Anthracosia much more recalls that of Panopea and Cyrto- 
daria, than that of any known Uyzonips; and as Salter distinctly asserts that it is 
a marine or brackish water shell, I think its classification in this place may be the 
more correct one. The name Anthracosia has as yet been restricted to palseozoic 
species only. 

3. Quenstedtia, Morris and Lycett, 1853, (Moll. Great Ool., pt. IT, p. 96). 
Shell oblong, equivalve, moderately solid, inequilateral, umbones nearly contiguous, 
hinge with a transverse cardinal tooth in the left and a corresponding pit in the 
right valve; ligament external, placed in a long narrow groove, pallial sinus small. 
Only a few jurassic species have as yet been referred to this genus; its systematic 
position is doubtful; it is allied to the Saxrcarrpz by its hinge and to the Awarryipa 
by the form of its shell, and it may be considered intermediate between Savicava and 
Notomya in respect of its dentition. 

4. Paramya, Conrad, 1862 (?). Under this name Conrad introduces into the 
family Suxrcarrpz a small shell which he formerly described as Myalina subovata 
from the miocene beds of Virginia (see Proc. Acad. Phil., 1862, p. 572). The 
species which has the general form of a Saaicava or of a Lrapezium (Cypricardia) 
is described as possessing a small spoon-shaped, emarginated process in each 
valve. It is not stated whether it indicates the presence of a cartilage or not; 
reference is made to the muscular and pallial impressions, but their form is not 
described. 

5. Saxicava, Fl. d. Bellv., 1802.* Shell elongated, rugose, posteriorly gaping, 
anteriorly nearly perfectly closed, adult specimens have the right valve sometimes 
larger than the left; hinge with one tooth (occasionally two) in each valve, becom- 
ing sometimes obsolete in aged specimens, when the shells usually assume a great 
thickness ; ligament small, not prominent ; pallial sinus moderate and often indis- 
tinct ;—usually burrowing in stones and corals. 

The animal has the siphons separated at the end with fringed orifices, but is in, 
other respects very similar to that of Rocellaria. 

With regard to this genus it deserves to be noticed that the hinge-teeth do 
not in all cases become obsolete with age, as often stated in the generic character 
of this genus ; several of our eastern species (S. similis and others) have them 
permanent and perfectly similarly formed to those of Panopea. 


* Agassiz and Herrmansen attach to Hiatella of Daudin 1802 as the date of publication, and this would 
sufficiently justify the adoption of the name Sawxicava in preference to that of Hiatella, simply because the former 
name has become generally known and has already been introduced in all the larger conchological works. Chenu (Man. 
II, p. 25,) gives the year 1799 as the date of publication of the name Hiatel/a, but I have not been able to find the 
authority for this quotation. Deshayes (Paris foss., 2nd edit., I, p. 167,) gives 1801 as the year in which the name 
Hiatella was published, quoting as authority the “T’ histoire des coquilles” of Bosc, the same as cited by Agassiz 


and Herrmansen. 
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6. Panopea, Ménard, 1807.* Shell nearly equivalve, large, oblong; hinge 
with one strong tooth in each valve, pallial impression distinct, posteriorly deeply 
insinuated, ligament supported by prominent fulera ;—burrowing in sand. 

It is really difficult to point out a prominent distinction between Saxicava and 
Panopea, except that the latter generally are less inequilateral shells and of large 
size; and in proportion all the characters of Panopea, as pallial sinus, hinge-teeth, 
and the fulera of the ligament, appear more distinctly marked; their habitat is also 
somewhat different. 

H. and A. Adams, in their work on the recent genera of Mollusca, correctly 
distinguish between Glycimeris and Panopea, but their application of the names 
is based upon an incorrect interpretation and cannot, therefore, be retained. The 
name Panopea was proposed by Ménard for a tertiary species, which he calls 
P. Faujasi, but which has been proved to be identical with the recent P. glycimeris 
of Born, or P. Aldrovandi, Mén., and this species H. and A. Adams refer to 
Glycimeris, retaining the name Panopea for P. norvegica of Spengler. Thus the 
name Panopea evidently cannot be used for the Norwegian species, but when we 
consider that Klein in his admirable “Tentamen” already refers to a Norwegian 
species, which is probably the P. xorvegica of authors, and, further, that Deshayes 
described that species (in the 2nd edit. of the Anim. s. vert.) under the generic 
name of Glycimeris, I am not certain whether it were not preferable to retain that 
generic name for it instead of creating a new one. For I believe there is sufficient 
reason for placing the Norwegian species in a new genus, which connects the true 
Panopee with Cyrtodaria, as I shall presently point out. 

7. Glycimeris, Klein, 1753, (Tent. meth., p. 170, Panopea apud H. and A. 
Adams). Shell thick, nearly equilateral, hinge with one tooth in each valve, fitting 
into a special cavity in the other valve; pallial line interrupted, moderately 
insinuated, posterior muscular impression very elongated. 

In conformity with the few distinctions in the animals of Panopea and 
Glycimeris (Gl. norvegica), pointed out by H. and A. Adams,: those of the shells 
are, I think, deserving of a special notice. The shell of Gi. norvegica is not only 


* To prevent further confusion I adopt here Ménard’s name Panopea. The recent species, which is the type 
of the genus - P. Aldrovandi— has been, besides several others, well known to the oldest writers on conchology. 
Klein in 1753 was the first who classed several of the species [the Norwegian one being evidently known to him] 
under the generic denomination of Glycimeris. Klein gives a figure of one species and quotes next the Chama 
glycimeris of Aldrovandi, but having applied the name Chama previously to another group of shells, Klein was 
perfectly aware that a new generic name was required. Thus as far as the generic name is concerned, it was perfectly in 
accordance with our present system of nomenclature. And, what notice did Klein’s well selected name Glycimeris 
receive from his successors? Mr. Deshayes (in his 2nd edit. of the Paris fossils, p. 172,) tells us, that Lamarck, 
struck with the peculiar characters of Born’s Mya glycimeris (= Chama glycimeris, Aldrov.,) proposed in 1799 a 
new genus Glycimeris! A few years back Lamarck applied the name Glycimeris to a perfectly different shell, which 
Daudin called Cyrtodaria. And, again, after a few years, when Ménard proposed his name Panopea, Lamarck 
dropped the name Glycimeris altogether. Whether Lamarck was, or was not, (which latter would be surprising) 
acquainted with Klein’s “ Tentamen meth.,” &c., it is clear that he was not the author of the genus Glycimeris, but this 
name has been so unjustly treated and differently applied, that I do not for a moment see any benefit to science in intro- 
ducing it again in a sense different from that generally adopted; still when facts are to be given, it is just to former 
labourers to give them in full. 
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distinguished by its marked solid structure and the interrupted pallial line, but 
especially by the very elongated and curved form of the posterior muscular 
impression, which in Panopea, as here restricted, is always rounded. The pallial 
sinus also is in both genera very different; further, we have in the hinge of 
Panopea in each valve one tooth which fits into a simple emargination of the 
inner hinge margin, while in Glycimeris (norvegica) we have a tooth which fits 
into a special depression of the frontal area of the hinge. Considering these 
characters, which are quite as well expressed in the tertiary form, as they are in the 
recent one, I believe there is sufficient reason for a generic distinction. 

8. Cyrtodaria, Daudin, 1799. Shell solid, rather compressed, gaping at both 
ends, more widely in front, equivalve, inequilateral, the posterior portion being 
much shorter than the anterior; pallial line interrupted and irregular; sinus very 
small; hinge-region thickened, but without teeth; fulcra supporting the ligament 
strongly prominent. The surface of the shell is covered with a thick epidermis, 
which has quite the character of that of the sozzmuy1p#, and forms a passage to 
the sonevip#. With this last named family,- at least with several typical genera 
belonging to it, as, for instance, Tagelus and others,— Cyrtodaria has in common the 
shortness of the posterior region of the shell. The resemblance is still more promi- 
nent when we compare with it old specimens of Zagelus or Novaculina, in 
which the hinge-teeth have become obsolete, which is by no means unusual. The 
internal structure of the shell with its irregular pallial line and the form of the animal 
clearly point out the great resemblance of the present genus to the previous one. 

There is, as I have already noticed, a gradual change to be observed in the posi- 
tion of the beaks in the different genera of this family. In Cyrtodaria they are 
situated at about one-third of the total length from the posterior end, in Glycimeris 
they are nearly central, in Panopea they are placed at about two-thirds of the total 
length from the posterior end, and in Saxicava they are almost anterior.—Only one 
recent species of Cyrtodaria is known to inhabit the arctic regions. In external 
form it undoubtedly closely resembles Solemya, and the latter could be treated of in 
this place were the animals not so thoroughly different from each other. The animal 
of Solemya is allied to that of Crassatella, and though the two genera are at 
present as thoroughly distinct as two shells could possibly be, there are a number 
of very old fossil forms, like Orthonota, Leptodomus, Sedgwickia, and others, which 
appear to connect both. 


List OF CRETACEOUS SPECIES. 
For reference to the species known from cretaceous rocks see Pictet and Campiche, Pal. 
Suisse, 4™ ser., 3™° part., p. 67, &e. 
1.—Saxicava antiqua, V@Orb., is only known by a phrase insufficient for the identification of 
the species. Dujardin also suggested that a cast of a small species from cretaceous beds of the 
Touraine may belong to a Sazicava. 


2.—S. Carolina, n. sp., occurs in our South Indian cretaceous deposits. 
PANOPZA. 


Pictet and Campiche state (loc. cit., p. 46,) that all the species referred to Agassiz’s 
Myopsis, which Terquem has shown to be in part the same as Plewromya, differ from this genus by 
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showing the impressions of the teeth of Panopea, and therefore belong to the last genus and not 
to Pleuromya. Our materials are not sufficient to allow of our inquiring into this statement, but it 
seems quite certain that in many of the cretaceous Panopee the shell is much thinner than 
in any recent species of that genus, and the strong fulcra supporting the ligament are sometimes 
perfectly wanting. Iam rather confident that among these cretaceous Panope@e there are many 
Homomya, Pleuromye, and even Poromye. To quote only one instance: I certainly do not know 
where such a finely striated and punctated surface is to be observed on a recent Panopea, as is to be 
seen on Panop. neocomiensis and some other species. Besides this several lower cretaceous species 
are so very similar to each other, that one would be inclined, from the existing descriptions and 
figures, to reduce them to at least one-half the present number. Most of them have been examined 
by Pictet himself, but apparently not with much success; the examination of the originals is in this 
case indispensable and certainly very desirable, for to settle these generic differences would be a great 
gain to conchology ; it would also extremely facilitate the determination of our mesozoic Myacea. 

3-21.—(Neocomien species); P. Neocomiensis, Leym., arcuata, Ag., Robinaldina, WOrb., 
Albertina, VOrb., (perhaps=cylindrica, P. and C.), accuttisiodorensis, Cott., rostrata, Math. 
(=areuata, W@Orb.), lateralis, Ag., irregularis, @Orb., Cottaldiana and Carteroni, d’Orb., lata, 
attenuata and curta, Ag., cylindrica, P. and C., Dupiniana, @Orb., Voltzii, Urgonensis, Mussiliensis 
(?=attenuata), cuneata (?=lata). 

22-27.—Eichwald (Leth. Ross., livr. XI, p. 777, &c.,) quotes from the Neocomien (Jurassic in 
part) P. peregrina, @Orb., Keyserlingi, d’Orb., borealis and antiqua, Hich., Qualeneana and 
Lepecheniana, d’Orb. The same author also quotes neocomiensis (=Orbignyana, Rouillier), lata, 
Prevostii, acutisulcata, lateralis and carteroni, the last from cenomanien beds and the preceding 
simply from a ‘cretaceous marl.’ 

28-31.—(Aptien species) ; P. Prevostii, Desh., d’Orb., (non plicata, Sow.), P. nana, fallax and 
Aptiensis, Coquand (Etage Apt. de ’ Espagne, 1865, pp. 89-90, &c.). The last: two species may be 
Poromye, Coquand also quotes plicata, Sow., from Spain, and identifies Rémer’s plicata with 
Leymerie’s neocomiensis, which I do not think at all correct, that species being possibly the same as 
Brongniart’s gurgilis and most likely a Plewromya. 

32-40.—(Gault species) ; P. Rémeri, Gein., acutisulcata, Desh., plicata, Sow., (is more inflated 
than d’Orbigny’s plicata, which also has the anterior side a little longer, in which respect it resem- 
bles acutisuleata, of which Pict. and Camp. suggest it may be only a variety), Arduennensis, 
Constantii (? Pleuromya) and inequalis, @Orb., Saubadiana, P. and R., (? Poromya), and Rhodani, 
Pict. and Roux (Foss. gres. vert., p.400, omitted in the Prodrome and consequently also in Pictet 
and Camp.’s list). 

41-54.—(Middle and upp. eretaceous species) ; P. mandibula (—=Beaumontii, Miinst.=ZJugleri, 
Romer; I think Geinitz is correct in identifying these) ; gurgitis, Brong. [this is said by Pictet 
and Campiche to have been based upon a species from Perte-du-Rhone, and may prove to be the 
same as neocomiensis ; Brongniart’s figure certainly does not represent a shell which could possibly be 
neocomiensis, though he may have applied the name to such a form. Rémer’s P. plicata is similar 
in form to Brongniart’s gurgitis, but is less high posteriorly and the surface is punctated; it more 
likely belongs to Plewromya. D’Orbigny’s and Reuss’ P. gurgitis is to all appearance the same as 
Goldfuss’ plicata, and most likely will have to receive a new name]. P. leviuscula and ovalis, 
Sow. sp., substriata, VOrb., (a Pleuromya! ); Asteriana, VOrb. (a Poromya! ); elatior, regularis 
and Normaniana, VOrb., eretacea, Math., elongata, Rim. (non Lut. [? Panopea] elongata, Miinst., 
from the oolite) ; Hwaldi, Reuss, (is very like Matheron’s cretacea); sinuata, Reuss; Gold/ussi, 
d’Orb. ; this last name was suggested for the species described by Goldfuss as gurgitis, (Brong.) | 
and which appears to be identical with Nelson’s species of the same name; both are a good deal like 
plicata, Sow. 


88 CRETACEOUS PELECYPODA 


55-56.—P. acuminata (? Homomya) and P. @qualis are described by Schafhwutl from the 
same beds in which cretaceous fossils according to him also occur, but the exact position of the fossil 
is unknown (see Siid—Bayern’s Leth. Geog., 1863, p. 174). 

57-58.—P. rustica and frequens, Zittel, ave from the Alpine Gosau formation (Denksch. Akad., 
Wien, 1865, XXIV, pt. II, p. 110, &c.). The first in form somewhat resembles Sowerby’s 
laviuseula, the second may be, as already stated, a Poromya, 

Fichwald (Leth. Ross., XI, 1867, p. 781, &c.,) also mentions from the cretaceous beds 
of Russia P. regularis and striata (=substriata). 

59.—Bosquet (Staring’s bod. v. Nederland, II. deel,) quotes, besides P. Goldfussi and 
Esmarki, a P. Santi-Petri; 1 am not acquainted with that species. 

— 60-67.—Meek (Smith. Mis. Coll., No. 177,) quotes from North America P. decisa, Newberryi, 
occidentalis, subplicata, subparallela, texana, Tuomeyi ? Pachymya austenensis, which is more probably 
a species of the Mrmpm, (see p. 67), and Pan, concentrica, Gabb , from the Californian eretaceous 
deposits; this last is, however, subsequently (Pal. Calif. II) referred by its author to Homomya, 

P. decisa of Conrad has been referred by Gabb to Cyrtodaria (= Glycimeris), but unless 
Conrad’s figure and description is very incorrect the species cannot belong to that genus. 

68.—Conrad describes (in Offic. Rep. of Lynch’s expedition to Palestine) P. peclorosa and 
orientalis, which I only know by name and cannot say whether the second one is considered identical 
with the Indian species. 

69.—P. orientalis, Forbes, is the only species which occurs in Southern India. 

70.—P. Nagorzanyensis, Favre, (Dese. Moll. foss. de Lemberg, 1869, p. 104, pl. xi, fig. 9), is 


from the upper cretaceous beds of Galicia, 


SAXICAVA, Fl. d. Bell., 1822, (see p. 84). 
1. SaxICAVA TENELLA, Stoliczka, Pl. XVI, Figs. 20-24. 


Sax. testa transversaliter elongate-ovata, inequilaterali, pertenui, umbonibus 
minutis sub-anticis, in superficie striis minutis incrementi instructa; valvulis sub- 
inequalibus, moderate tumidis, dextra paulo majori; cardo in valoula dextra 
dentibus duobus quorum superior minutus, in val. sinistra dente unico instructus, 
nymphis parvulis. 

Height of shell : its length soc ins 500 ane 0°58 
Thickness ,, : : ne ees saa Ses 0:22 

The shell of this species is remarkably thin, sometimes almost hyaline, very 
finely concentrically striated; the beaks are prominent and situated at nearly one- 
third of the total length from the anterior margin; the right valve is a little larger 
than the left, as, for instance, in adult specimens of the recent S. similis, Desh. ; 
the hinge in the right valve has two teeth, one stronger below and a little in front of 
the beak, and one smaller above and anterior to it, the latter being, strictly speaking, 
only a slight projection of the shell margin; the left valve has one small tooth 
below the beak; the nymphe are small, but more distinct in the left than in the 
right valve. 

Localityx—North of Odium, not uncommon in a dark brown somewhat sandy 
limestone. ; 

Formation.—Ootatoor group. 


OF SOUTHERN INDIA. 89 
PANOPEA, Ménard, 1807 (see p. 85). 
1. PANOPMA ORIENTALIS, Forbes, Pl. IT, Figs. 1-4. 


1846. Panopea orientalis, Forbes, Trans., Geol. Soc., Lond., vii, p. 139, &c.—idem auctorum; (nomen 
P. orientalis, Con., (Off. Rep. in Lynch’s Exped., Palest., dubiosum). 

P. testa ovato-elongata, valde inequilaterali, parte antica multo breviori, sulco 
lato sed haud profundo ab apicibus ad marginem inferiorem subrecte decurrente 
separata, lateribus anterioribus rapide declivis, infra hiantibus; parte postica 
gradatim plus minusve attenuata, ad terminationem rotundata ac late hiante ; 
superficie striis minutissimis ac sulcis costulisque angustis, imprimis prope apices- 
distinctis notata. 

Greatest height of shell : its length act ie a 064 
Thickness ” : ” 20 ‘ne EO 0-48 

The form of the shell of this species is very characteristic, but as regards 
the posterior attenuation somewhat variable; the anterior part of the shell is 
truncated in front and separated from the posterior by a broad, though shallow, 
furrow extending from the beaks to the antero-inferior margin. The middle portion 
of the lower edge is convex ; the concentric suleations are as usually most distinct 
near the beaks; the fulcra are long, thickened, but not very prominent. The right 
valve has an. erect tooth in front of a pit to which the tooth of the left valve 
corresponds. 

Localities—Anapaudy, Koloture, Serdamungalum, North of Alundanapooram, 
&e., and south of Arrialoor; mostly in bluish, brownish, and whitish sandstones. 

Formations.—Trichinopoly and Arrialoor groups; very common in the former, 
rare in the latter. 

VII. Family—GLAUCONOMYIDZ. 

The animals of the species belonging to this family are, in external appearance, 
very similar to those of the myzy# on the one side and the ayarryryz on the 
other; they have the mantle margins united, open anteriorly for the protrusion of 
only a small, more or less elongated foot; the gills are double, rounded, about 
half the length of the body, and one-third longer than the palpi, which are broadly 
falciform. The gills are not prolonged into the siphons* which are united up to 
the end, with the orifice free and fringed; they are enveloped in an extension of a 
more or less thickened or coriaceous epidermis which covers the shell, similarly as 
in Mya or Anatina. At the base of the siphons there is a very small opening in 
the mantle through which a portion of the water which enters the body is at 
intervals ejected with force, while the current in the in-and ex-haling siphons is a 
more regular and continuous one. A similar opening below the siphons is also 
found in Novaculina (and several other Sorzyrpa), serving the same purpose. 


* In Glauconomya cerea, which is found along our sea coast, Mr. W. T. Blanford tells me the siphons are rather 
thin and of nearly double the length of the body. This coincides with an observation I lately made on a species 
occurring on the sandy beach at Arracan. 

ye 
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The shells are in form intermediate between the Saxzcarrp# and the Sorenipz ; 
they are elongated, inequilateral, occasionally slightly nacreous inside, with the 
pallial impression sometimes partially interrupted, or undulating, and with the 
pallial sinus deep. ‘The hinge has numerous teeth in each valve ; there is a very thin 
cartilage substance present, situated above the posterior laminar teeth, and besides 
a strong ligament externally above it, partially covermg the same and somewhat 
internally attached behind it posteriorly. H.and A. Adams place this family in 
the VENERACEA next to the Prerricotins, which can scarcely be admitted as 
correct. The animals of both Glawconomya and Tanysiphon which I have examined 
are, as I stated, externally much like those of Mya or Anatina, while in the 
Perricotip” we find two short sub-equal siphons separated for the greater part of 
their length, and not covered with the epidermis of the shell, which in the 
Giauconomyip# forms a regular tube over the siphons. These are, however, fully 
retractile within the shell, as we find them in the Sozzy1ipa#, Macrripa, and some 
species of the Awarryip#, while in other allied forms, like Anatina or Cyrtodaria, 
the siphons are not perfectly retractile. 

The only resemblance existing between the GzavcovouyipH% and Perrricotine 
lies in the dentition of the hinge, not in the structure of the shells, which are 
thin and somewhat pearly in the former, thick and solid in the latter, The anterior 
hinge-teeth are in both no doubt similar, but they do not, on the other hand, differ 
sssentially from the hinge-teeth of Novaculina. In the Perricorrp# the single one 
or two posterior teeth fit closely beside each other, exactly as do the anteriors when 
the valves are closed; but in the Gzauvcoyvomuyips, the posterior teeth are bifid, their 
smaller portions fitting one above the other, and the hinder larger portions possess 
flat surfaces for the attachment of a thin white cartilage. This last is very distinct 
in Tanysiphon, in which the ligament is small, but in Glauconomya, in which the 
cartilage becomes sometimes quite obsolete, the ligament predominates. For this 
reason I do not wish to lay too much stress upon the presence or want of a cartilage. 
The greatest resemblance which I can find, as regards the structure and general 
character of the shell of Glauconomya, is that with Standella (of the rurrarrina) ; 
the cartilage processes are, of course, very different, but there actually is a perfect 
analogy between both in their position with reference to the external ligament. 

In habitat the Gravconomyins mostly resemble the Sozzyrp#; both burrow 
in sand and mud, and most of the species live in brackish water; they appear to be 
confined to the waters of the Eastern, especially the Indian seas. I have observed 
several species of Glauconomya burrowed in sand between tide-marks ; they seemed 
to prefer particularly those localities where a small stream of fresh water enters 
upon the beach. Thus comparing all these characters of the shells and the 
animals, I do not think they are in favour of the classification of the Gzavcoyouyipm 
inthe VENERACHA, but that they clearly indicate a position near the Saxzcaripz, 

forming in many respects a transition from these to the Sozeymps. 

There are at present only two genera, Glauconomya and Tanysiphon, sufficiently 
well known to be placed in this family, but it appears to me probable that this 
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small number will have to be considerably enlarged when the animals of some 
other genera have been examined. 

I would here particularly draw attention to the genus Clementia, Gray, 1840, 
(see H. and A. Adams’ Genera, ii, p. 433). The shells in general character and 
in the dentition of the hinge very much resemble some Glauconomye, and there 
appears to be a kind of a white cartilage mass situated in a deep open groove 
behind the beaks, covered up by the ligament which extends backwards. The 
pallial sinus of Clementia is quite similar to that of Dosinia, and according to the 
statement of H. and A. Adams the animals of both would also seem to be similar ; 
the genus must, therefore, be for the present retained in the sub-family poszvia. 
Tam sorry to say that I have not yet had an opportunity of observing the animals of 
Clementia, but the character of the shell with its pale olivaceous epidermis is cer- 
tainly nothing like what we are accustomed to see among posryimvm (vide postea). 

I do not know the typical species of Maranio, Gray, but from the description 
of the species WN. rubiginosa (Proc. Zool. Soc., 1863, p. 425, pl. 37, fig. 17), it 
would appear that the genus is closely allied to Clementia; H. and A. Adams 
(** Genera’) consider, however, Naranio as identical with Choristodon. And lastly, 
I may mention here the genus Blainvillia of Hupé, of which I already spoke in 
the Ilacrripz (see p. 54). 

1. Glauconomya, Bronn, 1838, (Glauconome, Gray, non idem, Goldfuss, 
Defrance, &c.). Shell subtruncate or somewhat attenuated behind, slightly 
inequivalve and inequilateral; hinge composed of three oblique teeth in each 
valve, those of the right generally larger than those of the left, the last bifid tooth 
is more oblique than the others. Margin behind the beak thickened, adapted for 
the support of a long external ligament, the posterior end of which is attached 
internally at the end of the nymphe; pallial sinus narrow and long, but generally 
not extending as far as the beaks; surface of shell covered with a green imbricated 
epidermis. 

There are about 18 recent species known of this genus, all estuary or littoral. 

2. Tanysiphon, Benson, 1858. Shell small, oval, subtruncate behind, covered, 
like that of Glauconomya, with a dull greenish epidermis ; pallial sinus broad and 
extending as far as, and sometimes beyond, the region of the umbones ; hinge with 
three teeth in each valve, almost perpendicular, the anterior two in the left valve 
smaller, the last being in both the largest, short, and broad, more resembling a 
cartilage process of the Wyimp# than a simple tooth; ligament external very short, 
its posterior end attached internally behind the cartilage. ‘The external form of 
Tanysiphon is the same as that of Glauconomya, but the hinge differs in the direc- 
tion of the teeth and the form of the cartilage processes, &e., &e. 

There is as yet only a single species, 7. rivalis, Benson, known, which was 
found near Calcutta in a canal (Tolly’s-nullah) subject to the influence of tide, the 
water being generally a little brackish. The species is common here; but very 
rarely occurs in other places of the Sundarbans. I met with another species on 
the Arracan coast and found also some imperfect valves at Penang, 
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There are no fossil species known of either of the two genera, but among the 
various forms of the jurassic My@e there are several which externally greatly 
resemble Glauconomye ; the knowledge of the hinge-teeth is essential for their 
correct generic determination, the external shape of the shells being in such 
cases entirely unreliable. 


VII. Fumily,—_SOLENID. 


The animals included in the present family are distinguished by their great 
length in proportion to their height. The mantle is united, except in front and 
behind, for the respective passages of the foot and the siphons. On account of this 
great length and cylindrical form of the body the Sozzyzp# are usually classified 
next to the Paoraprp.#, although on closer inspection the relations are by no means 
so clearly understood. In the Puozapipvz we have always a small pointed foot, 
and the posterior part of the body in which lie the gills greatly elongated, none of 
which are found in the Sozenzp#. With regard to the last organ, the gills as well 
as respecting the habits of the animals,—(and the same applies to the form and 
character of the shell, as already noticed)—their closest allies unquestionably 
appear to be the Gzavcovomyip% and Saxicaripe. On the other hand, the 
Sorpyip&, all have a long, very strong foot, which often occupies half the length, 
or more, of the entire body ; the siphons become sometimes perfectly divided from 
their bases to their terminations, as, for instance, in Novaculina, and thus very 
much recall some of the elongated forms of the Zrrzin7p#. In fact some of the 
species of Solecurtus and Siliqua indicate through the form of their shell and its 
dentition on the hinge a direct passage from the present to the next family. 
For these reasons I prefer rather to follow in the present arrangement of the 
Sotenrp& the one adopted by Forbes and Hanley in their admirable “ History 
of British Mollusea,”’ than that of more recent writers. 

The foot of the Sozevzp consists of a strong muscular tissue, and is, ac- 
cording to the observations of Clark, provided in almost its entire length with an 
aquiferous canal. When protruded out of the shell it is clavate in front, but 
when employed in burrowing its termination can extend into a lingui-form point, 
which by being twisted from one side to the other forms hollows in sand, in which 
the animal can burrow with the greatest rapidity. Deshayes has observed that 
the animal possesses besides the power of progressive motion. It fills its body with 
water, and by ejecting the same forcibly through the siphons darts from one place to 
the other, till it can find a convenient one to burrow in. I have had opportunity of 
observing this kind of motion repeatedly in Pharella, Novaculina, and others, but the 
greater part of the water was during this kind of progressive motion ejected through 
the opening below the siphons, rather than through the exhaling siphon itself. The 
mouth is surrounded as usual by triangular palpi, generally of no considerable size. 
The siphons are either united nearly the whole of their length, as in the sozzeyiva, 
or more or less separated, as in the pxareziiv&. The other characters of the animals 
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and shells of these two sub-families are, however, so perfectly similar, that a separa- 
tion into two families, as proposed by some authors, would seem unnatural. For 
instance, the shells of some of the species of Pharella and Novaculina are so closely 
allied, that it is very difficult to distinguish them generically, even as regards the 
dentition of the hinge, but in Pharella the siphons are united nearly up to the end, 
as in Solen proper, while in Novaculina they are separated for their entire length 
ina way only to be found in species of Tellina or Scrobicularia. The length 
of the siphons varies in different species of the same genus; so, for instance, they 
are in Nov. gangetica, usually three times as long as the shell, while in another 
closely allied species from the neighbourhood of Caleutta, I never observed the siphons 
longer than about equal to half the length of the shell. In living animals there 
is a constant current of water observable, entering the lower siphon and exuding 
from the upper one. The anus terminates in the upper siphon. From time to 
time the animal of Novac. gangetica is seen to close both the ends of the siphons 
and then eject a large quantity of water from the opening just behind the base 
of the foot. Whether the water previously enters at the same place, or whether 
it is merely a surplus of that entering through the inhalant siphon, I have not 
as yet been able to ascertain. 

The shell of all Sozeyzpz is covered with an epidermis, which encloses both 
the valves, being open only in front and behind ; it, however, only partially extends 
beyond the posterior end over the siphons. The valves are long, and, asa rule, 
quite equal; the hinge-teeth small, and often thin and laminar, sometimes obsolete, 
as in the Saxrcaripz; the ligament external, immediately behind the beaks 
supported by slightly prominent fulcra; no cartilage is present, but the ligament 
is often spongy and soft internally. 

The habits of the so-called razor-fish are too well known to need any further 
notice; they possess a world-wide distribution, and live usually in mud or sand 
between the tide-water marks. A large number are found in tropical and sub- 
tropical countries in tidal rivers, and some can live for a time even in fresh water, 
though they soon degenerate in it. Some of the best accounts about this family 
may be read in Forbes and Hanley’s works and other treatises; very valuable 
information on this subject is also contained in Deshayes’ last edition of the 
Paris Fossils. 

Geologically, the Sorznrp# belong to the oldest families of Pelecypoda; they 
are represented in paleozoic rocks, though sparingly. Their number and variety 
increases very gradually through the succeeding formations, and they have their 
maximum of development during the present epoch. 

H. and A. Adams, and others, distinguish two sub-families, which are 
indicated, though by no means very clearly defined, by some differences in the 
organisation of the animals. They are not accepted by Conrad in his most recent 
eatalogue of the Sozzyzp#, published in Amer. Journ. of Conch., 1867, vol. IIT, 
pt. 3, Appendix p. 22, ete. The author quotes 126 recent species belonging to 


the family. 
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a. Sub-family,—SOLENIN &. 

Shell very long, with the beaks at, or near, the anterior end, gaping at 
both ends; hinge with few teeth; ligament long, external on a thickened fulcrum, 
pallial line truncate, at first prolonged from the posterior muscular impression 
posteriorly in the direction of the longer diameter of the shell, and then moder- 
ately but broadly insinuated at the end. Siphons of the animals short, united 
or separated only at their terminations. 

1. Solen, Linn., 1757. Shell straight, or nearly so, sub-cylindrical ; beaks 
anterior, terminal or sub-terminal; hinge with one tooth in each valve; anterior 
muscular impression long, beginning below the beaks and extending parallel to 
the length of the shell; pallial impression anteriorly with an oblique projection. 
Several old authors, like Argenville, Klein, and others, used the name 
Solen correctly, but not in the pure generic sense, having generally added some 
other appellative to it; thus Klein writes Solen bivalvis. Of all the numerous 
species placed by Linné in the genus Solen, the name was reserved only for 
S. vagina, which is the type. 

True species of Solen seem to occur already in palzeozoic rocks, but none of the 
species, as, for instance, Solen costatus, Sandberger, and others have yet been found 
perfectly well preserved. 

la. Solena, Browne, 1756. (Hypogella, Gray, ? Plectosolen, Conrad, 1866). 
This name is used sub-generically for the designation of a section of Solen, (obliquus, 
vaginatus, &¢e.,) which have the beaks sub-anterior, and the anterior muscular 
impression rounded. 

The distinction can hardly be considered as of much importance, inasmuch 
as there are true Solens, which also have the anterior end somewhat produced. 
Deshayes’ figures represent several such species from the eocene of the Paris basin 
(Paris Fossils, IT ed., vol. I, pl. VII,) which, as far as form is concerned, belong to 
Solena, but they all seem to possess the anterior muscular scar, elongated, hori- 
zontal, as in typical recent species of Solen. 

1b. Plectosolen. Conrad (Am. Journ. Conch., II, 1866, p. 103,) proposes this 
name to include a certain number of eocene species (like S. gracilis, Sow., Sol. 
angustus, Des.), which he says are either straight or slightly curved ; the beaks are 
nearly terminal, and an anterior furrow extends direct or oblique from them to the 
lower margin, with a corresponding ridge within. This anterior ridge or rather in- 
ternal depression corresponds to the sharpened edge of the foot when this is contracted 
and then assumes a clavate shape ; it is the same as in typical Solen. The genus* seems 
to me to have been proposed merely with the object of suiting Mr. Conrad’s idea, 
that every period which geologists call a formation was peopled by a distinct fauna. 

2. Ensis, Schuhm., 1817. Shell slightly curved, beaks sub-terminal, hinge 
with one tooth in the right and two teeth+ in the left valve, and a short ridge 


* Mr. Conrad appears to have since abandoned the name Plectosolen, having found it to be based on untenable 
characters (see Pal., Calif., II, p. 176). 
+ H. and A. Adams, Gen., II, p. 342, state that the hinge is composed of two teeth in one, and three in the other 


valve: this must be a typographical error, as their figure evidently shows the contrary. 
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running posteriorly; anterior muscular impression very elongated, running from 
the beaks posteriorly in an oblique direction, pallial line anteriorly truncate. 

The forms of Hnsis are not as yet known from mesozoic formations. 

3. Solenopsis, M’Coy, 1844, (Carb. Foss. of Ireland, ed. 1862, p. 47). Shell 
like Solen, but somewhat thicker anteriorly and with inflated beaks; posterior end 
truncate. This genus has been proposed for the reception of some palzeozoie species, 
formerly described as Solen, like S. pelagicus and vetustus of Goldfuss, S. siliquoides, 
Kon., and others. The general form of these shells is very much like that of 
elongated species of Sphenia; the hinge-teeth, if any, are not as yet known, and 
it is therefore, strictly speaking, impossible to classify the genus correctly ; 
d’Orbigny identifies it with Lyonsia. 

4, Solenaria, Stoliczka, 1870. Shell thin, narrow, long and straight, like a 
Solen, internally with two radiating diverging ribs, originating at the beaks and 
proceeding towards the ventral edge. I propose this genus for Leguminaria affinis, 
Eichwald (Leth. Ross., XI, 1867, p. 788, pl. xxvi, fig. 12,) from the Turonien 
beds of Russia. The hinge is as yet not known, but the general form of the shell 
entirely agrees with Solen. 

5. Cultellus, Sechuhmacher, 1817. Shell compressed, ovate, slightly curved, 
gaping at both ends; anterior muscular impression rounded, posterior angular, 
pallial sinus small; hinge, according to Deshayes (Paris Fossils, II edit., 1864, 
p- 155,) with two teeth in the right, and one or two in the left valve. Sechuhmacher 
and subsequent authors indicate three teeth in the right valve, but Deshayes says 
that he never found more than two. Possibly one is very small and occasionally 
obsolete, but if it actually ever exists the genus stands very close to Hnsis, differ- 
ing from it by the form of the anterior adductor muscle, the greater height of the 
shell in proportion to its length and the short rib below the beaks. There are no 
species known to occur in rocks older than the eocene with reliable certainty. 

5a. Husiculus, H. and A. Adams, 1860, (Proe. Zool. Soe., p- 369), has been 
proposed for the old Solen Cultellus, Lin., differing from the other species of 
Cultellus by its more elongated, curved, and parallel form, and the short oblique 
ribs below the umbones. 

6. Stliqua, Miihlfeld, 1811. Shell compressed, straight, or slightly curved, 
thin, covered with a polished epidermis; beaks supported by an oblique strong 
rib, right valve with two, left with three teeth in the hinge; in the former they are 
usually distant, and occasionally there appears a third one between both; pallial 
sinus broad and deep. 

Types of shells very similar to the recent Siliqgue already occur in palseozoic 
rocks, but as their hinge-teeth and pallial sinus are not known, it is impossible to 
distinguish them from Solemye. Somewhat better characterized are the forms of 
Siliqua in jurassic and cretaceous deposits, and their number gradually increases up 
to the present date. 
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b. Sub-fumily,—PHARELLIN A. 


The animals of this sub-division have the siphons gencrally separated, some- 
times of very great length, the foot is clavate; the shells are thin, more or less 
ovate, and the hinge provided with numerous long tecth, which, however, often 
become obsolete with age. The genera here included are more numerous than 
those in the previous sub-family ; they are, as already stated, mostly brackish water 
forms. 

7. Ceratisolen, Forbes, 1848, (Pharus apud H. and A. Adams, Gen., IT, p. 343 ; 
Polia, V’Orb). Valves thin, hinge with a radiating rib below; in the right valve 
with three teeth, the posterior very small, the central broadly bifurcate ; in the left 
valve with two distant teeth, the smaller one near the ligament. 

It is, I believe, quite correct, that the name Pharus be replaced by another 
one, inasmuch as the former has been already used in another branch of descriptive 
Natural History. Hérnes in his admirable work on the Bivalves of the Vienna 
basin introduces d’Orbigny’s name Polia, but this name is no doubt also objec- 
tionable, not only because it is very easily mistaken for Pollia, Gray, (a genus of 
the Mvercrp”), but Gray himself occasionally writes the Gastropod name also 
Polia, (see index to vol. IV of Mrs. Gray’s figures of Mollusca, p. 216). There 
are only two recent species known, C. legumen, Linn., and C. scalprum, Gould, of 
which the former also occurs in miocene deposits at several localities in Central and 
Southern Europe. 

8. Pharella, Gray, 1854. Hinge with two teeth in the right and three in the 
left valve, the middle one in the latter bifid, all very thin, laterally compressed and 
close together ; posterior muscular impression more or less elongated, placed nearly 
horizontally close to the upper edlge, pallial sinus small. 

Conrad in his above quoted catalogue refers four recent species to this genus. 
There were lately several fossil species also described, but the dentition of the 
hinges has not been pointed out. The hinge-teeth are indeed so very thin and 
fragile, that it is difficult to observe them even in recent shells, unless they have 
been taken alive. I shall subsequently mention the cretaceous species referable 
to this genus. 

9. Legumen, Conrad, 1858, (Jour. Acad. Nat. Sc., Phil., 2nd ser., vol. III, 
p- 325). Valve very inequilateral ; hinge with two very slender teeth in the right 
valve under the beak and one posterior very oblique prominent lamelliform tooth. 
This genus was proposed for a eretaceous species ; the form of the teeth and their 
position agrees with Movaculina, but the posterior tooth is not lamelliform in this 
genus. A character of further importance is stated to be the shortness of the 
posterior part of the shell, which I have not seen in any of the European or Indian 
eretaceous species; it does, however, occur in some of the recent American species 
of Tagelus, from which Legumen would differ by its dentition, but externally it 
would seem impossible to distinguish between both of them. 

10. Leptosolen, Conrad, 1867, (Am. Journ. Conch., ili, p. 15). ** Elongated, 
thin in substance, straight, with the dorsal and ventral margins parallel; plicated 
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anteriorly, open at both ends; beaks not nearly terminal; hinge of the right valve 
with one direct tooth, convex anteriorly, truncated Netind’ an internal rounded 
direct rib commences under the cardinal mar gin, gradually becomes less prominent 
and disappears towards the ventral margin.” This genus was proposed for the 
cretaceous Sitliqua biplicata, Con. If the existence of a single tooth in the right 
valve can be considered as a permanent distinctive character, the separation from 
Siliqua would have good grounds. The tooth is said to be broadest at the hinge 
plate, and tapers to a very acute edge, which is expanded in the direction of the 
shell’s diameter, (Am. Journ. Conch., iii, p. 188). This peculiarity in the form of 
the principal or cardinal tooth is often seen in species of Tagelus. Externally the 
type species resembles the recent Pharella Javanica. 

11. Mesopleura, Con., 1867. Conrad in his catalogue of the Sozzyrpx (Am. 
Journ. Conch., vol. ii, pt. 3, 1867), places under this newly suggested name 
Solen bidentatus, Spengler, Sol. javanicus, Lam., and Qult. subteres, Conrad. 
The last is left doubtful, but from the figure given of it in vol. vii of the Journal 
Acad. N. Se., Phil. (pl. 17, fig. 10), its dentition would appear very similar to that 
of Solecurtus. The description of the dentition of Sol. javanicus given by Lamarck 
agrees with that of a Pharella. I possess a species from the Sundarbans, south- 
east of Calcutta, which is very much like Sol. javanicus, and most probably iden- 
tical with it; I found the same also very plentifully about Penang in brackish 
water. This species is, however, in its dentition, pallial sinus, &c., a true Pharella: 
The third species, S. didentatus, I am unable to make out satisfactorily from Chem- 
nitz’ figure in the new edition of his work. If it be, however, identical with 
Say’s Solen centralis, described in Journal Ac. Nat. Se., Phil., vol. ii, p. 316, and 
if this species is to be considered as the type of this genus, proposed under the 
name of Mesopleura, it will only differ from Solecurtus by a short internal rib 
issuing below the beaks, proceeding obliquely and posteriorly towards the ventral 
edge. It would thus form a connecting link between Ceratisolen and Solecurtus, 
though very closely allied to the latter. 

12. Solecurtus, Blainv., 1825, (Psammosolen, Risso, 1826; Macha, Oken, 
1835, not 1815). Shell transversally elongated, the beaks are generally sub-central, 
the ligamental fulcrum is large, anterior muscular impression elongated, pear- 
shaped, posterior sub-quadrangular or roundish, pallial sinus deep, hinge with two 
approximate teeth in the right valve, and two somewhat more distant in the left; 
of the latter the posterior one at the beginning of the fulcrum is sometimes 
obsolete. 

Forms which in their external appearance fully agree with recent species of 
Solecurtus are abundantly known from the palzeozoic rocks, but they only become 
sufficiently recognized from the jurassic epoch upwards. Several of the upper ter- 
tiary species, like S. strigilatus, &c., are the same as the recent ones. 

13. <Azor, Gray, 1847, has been suggested for the recent Sol. coarctatus on 
account of its smooth epidermis. The distinction is scarcely more than a sub-generic 
one. But if all the forms possess the above character and have two teeth in the 
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right and only one in the left valve, they could form the basis of a generic distine- 
tion. Dunker (Proc. Zool. Soc., 1861, p. 425,) describes several new species of 
Azor. 

14. Cleidophorus, Hall, 1850, (Pal. New York, ii, p. 300), has been proposed 
for a paleeozoic form, which in external character resembles Solecurtus and Azor, 
but nothing is known of the hinge. 

15. Tagelus, Gray, 1847, ( Siliquaria, Schuhmacher, 1817, non Siliquarius, 
alias Siliquaria, Montf., 1810). Shell, like Solecurtus, elongated, with the beaks 
nearly central, directed backwards, pallial sinus very deep, reaching anteriorly usually 
beyond the beaks; two teeth in the right and two in the left valve, the posterior one 
in the latter often obsolete, fulerum supporting a long and strong ligament ; 
surface covered with a concentrically striated, often rough olivaceous epidermis. 

These shells chiefly inhabit the mouths of rivers of the new world; they have 
the general character of brackish shells. The animals, so far as they have been 
examined, have long cylindrical siphons united at the base. 

16. Novaculina, Benson, 1830. Shell transversally elongated, covered with a 
striated, more or less rough epidermis, beaks sub-anterior, regularly incurved, hinge in 
the left valve with three diverging teeth, the middle of which is the smallest ; in the 
right with two teeth, the anterior usually obsoletely bifid, the posterior very oblique ; 
pallial sinus deep, but not extending anteriorly beyond the region of the beaks; 
ligament strong, fulerum not prominent and rather short. The Novaculine inhabit 
tidal rivers of the eastern hemisphere; they are the representants of the American 
Tagelus, but appear to be quite distinct. The siphons of the animal are very long, 
cylindrical, and separated from the base, the foot is, however, club-shaped. 

Rafinesque appears to have applied to a worn specimen of a Novaculina the 
venerie name Loncosilla. He states that the hinge has “no teeth as in Anodonta, 
but a hinge with a marginal nerve, or fold anteriorly, distinct from the margin 
and a little oblique behind,” (see complete writings of C. S. Rafinesque on rec. 
and foss. Conchology, by Binney and Tryon, 1864, p. 84). The hinge-teeth of 
Novaculina, like those of Pharella, are very easily broken away, and there is often 
no trace of them perceptible in apparently perfectly well preserved specimens. 
Novaculina has a distinct margin at the hinge and a slight groove extending ante- 
riorly ; it appears therefore very probable that Rafinesque’s Loncosilla solenoides 
was an old worn specimen of Novaculina gangetica. 

Two such genera, as Novaculina and Tagelus, form, not only in the arrange- 
ment of the diverging hinge-teeth, but also through the deep pallial sinus, the long 
and divided siphons of the animals, and their mode of living, a distinct passage to 
Sanguinolaria, Soletellina, and other typical genera of the next family. 


Sprecius or SOLENIDA FROM CRETACEOUS ROCKS. 
Regarding the correct generic determination of most of the eretaceous species, only a few 
suggestions can be made. (See Pictet and Campiche, Pal. Suisse, 4™° ser., 1864, p. 29, ete.). 
1.—Solen Dupinianus, W’Orb., known only by a fragment perfectly insufficient for deter- 
mination, 
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. 28. Carentonensis, Coq., is not sufficiently characterized, but judging from the short des- 

cription given of it, it is likely to be a small, compressed specimen of a Si/iqua or of a Pharella. 

3.—S. ? claveformis, Giimbel; the description is quite insufficient on which to form an opinion 
as to the true characters of the shell. 

4.—Solec. Robinaldinus, VOrb.; the form of the shell and that of the muscular impression 
entirely agree with those of a Zugelus. 

5.—Solec. Warburtoni, Forb., has entirely the form of a Ceratisolen. The radiating striz, how- 
ever, recall the ornamentation of some of the species of TELLINID#, and I do not know any species 
of recent SoLENID& in which they occur. 

6.—Solec. Desori, Pict. and Renev.; only known by a half of the right valve, the beaks 
appear to be incurved toward the ligament, as in Zugelus. 

7.—Solec. equalis, POrb., resembles somewhat a Pharella, but it may equally probably be a 
species of the ZzzLivip&. Reuss (Bohm. Kreid. II, p. 16, pl. xxxvi, fig. 6,) describes from Bohemia 
a similar species which he identifies with d’Orbigny’s 8. @gualis, but it has the beak still more 
central than this last, and may still more likely be a Ted/inide. Miiller quotes 8. equalis, d’Orb., 
from the Senonien of Aachen, (Monog. Pet. Aach. Kreide., 1847, p. 28) ; but Bosquet in his 
catalogue of the fossil flora and fauna from Limburg (Staring’s Bodem van Nederland, ii deel,) 
seems to doubt the identity of the species, referred to by Miiller, with that of @Orbigny. A 
correct examination of all the species or specimens which have been called Solex @qualis would be 
most desirable and absolutely necessary for the purpose of clearing away the existing uncertainty 
of determination. 

8.—Sol. Guerangeri, VOrb., belongs apparently to Pharella, or possibly to dzor. Panopea 
sinuata, Reuss, is much of the same type. 

9.—Sol. pelagi, VOrb., (Guéranger, Album Paléont. de la Sarthe, 1867, pl. xv, fig. 6,) is 
of the same type as the former. 

10.—Sol. Acteon, d’Orb., (Guéranger, loc. cit., figs. 1-2), is probably a true Solecurtus. 

11.—Sol. radians, VOrb., (=elegans, d@’Orb., non id. Matheron, Guéranger, loc. cit., 
fig. 5,) is more probably a Gari (Psammobia), on account of the radiating lines. 

12.—Solen elegans, Math., is also more likely a Te/dinide than a species of the SOLENID/. 

13.—Sol. carinatus, Math., (Cat. Méth., &c., 1842, pl. xi, figs. 1-2,) which was transferred 
by @’Orbigny to the genus Azatina, has entirely the form of a Ceratisolen, except that the cast 
does not show a rib under the beaks. 

14.—Solen inflecus, Duj., appears to be very closely allied to Sol. Guerangert. 

15.—Solen compressus, Goldf., (Pet. Germ., p. 276, pl. 159, fig. 4 = Sol. sub-compressus,* 
WOrb., non Solec. compressus, Sow.). Goldfuss’ figure of this species represents a form which in 
general shape, position and form of the muscular impressions, and the thin structure of the shell, 
agrees with some recent species of Siliqua, such as S. radiata. No mention is made of the existence 
of a rib below the beaks, but there seems to be an indication of it just behind the anterior muscular 
impression. If this, however, merely represents an accidental break in the cast, the species could 
only be referred to Pharella. Miiller’s statement (Monog. Pet. Aach. Kreidef., 1847, p. 28,) is 
not intelligible. For though he appears to regard Goldfuss’ figure as correct, he says that the 
beaks are placed so far posteriorly, that the anterior portion of the valves is double as long as the 
posterior one; the reverse appears, however, to be shown in Goldfuss’ figure. Subsequent authors 
do not mention anything about this discrepancy. Should, therefore, the species not be a Svdiqua, 


* This change of the specific names is entirely uncalled for, because the generic determination of Sanguinolaria 
compressa, Sow., or of Solen compressus, Goldf., both of which d’Orbigny refers to Solecurtus, neither is, nor can, 


according to the existing materials, be satisfactorily settled. 
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and should Goldfuss’ figure, as I explain it, not prove correct, we must probably search after 
the relations of this species in the genus Legwmen, which I have previously noticed (p. 96). 

16.—Solen Petschore, Keys., (Eichwald, Leth. Ross. xi livr., 1867, p. 787,) has the general 
form of a Pharella, and occurs in beds which are supposed to be of Neocomien age. 

Mr. Eichwald also supposes that the beds on the Aral Sea, from which Abich quotes a 
species under the name of So/ec. Lamarckii (=Solec. Deshayesii, Des-Moul.), belong to the 
eretaceous period. 

Zittel (Denksh. Akad., Wien, vol. xxiv, pt. 2, p. 110,) mentions from the Gosau deposits an 
undetermined species of a Solecurtus. 

17.—Siliqua Moreana, VOrb., only known by half the length of both valves; appears to be 
remarkably straight in form. 

18.—Sil. Nereis, ’Orb., merely known by a very short note. 

19.—Si2. truncatula, Rss., from the Senonian beds of Bohemia. 

20.—Sil. Petersi, Rss., (Denksh. Akad., Wien, 1865, vol. xxiv, pt. ti, p. 109, pl. i, fig. 3,) is 
from the beds of the Alpine Gosau formation. 

21.—Solenaria affinis, Bichw. sp., (see p. 95). Eichwald (I. cit.) says that this species is 
probably allied to “ Legumin. Schuhmacheri, Reuss,’ the name of which is unknown to me. The 
same author (loc. cit., p. 289), notices a fragment of a somewhat allied, but much smaller species. 

22-27.—The following species are recorded by Meek in his Check list of North Am. creta- 
ceous fossils (Smiths. Mis. Coll., No. 177, p. 15): Siliqua biplicata, Conr., and S. eretacea, Gabb; 
Pharella dakotensis, Meek and Hayd.; Legumen appressa, Con., Leg. elliptica, Cony., and Leg. 
planata, Gabb. For the first of these species Conrad proposed the generic name Leptosolen, as 
already mentioned (see p. 96). 

28.—Rémer describes from Texas Sol. irradians, which may with equal probability be a 
Gari (Psammobia), or a Trapezium. 

29.—Siliq. australis, Gabb, at first described under the name of Cw/¢ed/us, has the general form 
of this genus, but is a higher shell. The species is from Chili. 

30-32.—Gabb describes in the Paleontology of California, vol. i, p. 146, &e., Solen parallelus, 
Pharella alta and Siliqua oregonensis ; the last species has quite the form of a Solemya, regarding 
the position of the internal umbonal rib. 

33-34.—Another species, S. Diegonensis, is referred by the same author to the sub-genus Solena 
(ibid. p. 213, pl. xxxii, fig. 280). More recently (ibid. vol. i, p. 176,) Gabb adopts for the 
species the sub-generic name Hypogel/a, pronouncing this apparently to be identical with Conrad’s 
Plectosolen. The same author also describes another species S. (Hypog.) cuneatus from California. 

35-38.—Four species occur in the South Indian ecretaceous deposits, Siligua limata, Pharella 
delicatula, Solecurtus obscurus, and Tagelus Albertinus. 

The Zellina angulata and Pandora equivalvis of Deshayes both probably come near 
Pharella ; the former is, as regards external shape, not to be distinguished from some species of Azor. 

Thus out of a number of 37 species recorded under the family Sozenip4 there are about 32 
which, at least to a certain extent, admit of an approximate generic determination. Of these there 
are only two species which possibly belong to the soLeNnzIN.®, namely, the somewhat doubtful Soden 
parallelus, Gabb, from America and the remarkable Solenaria affinis, Kichw., from Russia. All 
the other species, and some more which on account of insufficient preservation have not yet received 
specific names, belong to the PHARELLIN”. Out of these again most of the species externally 
appear to resemble forms like Azor, Pharella, Tagelus, and others are fairly distinguishable as Siigua. 
However, until the hinges, the pallial and the muscular impressions of the various species are 
known, it would be in vain to expect a final settlement of the numerous objections which at present 
can be made against the generic classification of the cretaceous forms. 
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SILIQUA, Jeg. v. Mihlfeld, 1811 (see p. 95). 
1. Sriiqua Limata, Stoliczka, Pl. I, Figs. 12-18. 


Sil. testa valvis elongatis, sub-convexis, valde inequilateralibus, antice ac postice 
subrotundatis atque angustatis, tenuibus, politis, concentrice minute striatis, utraque 
intus sub-umbone costa crassiuscula oblique postice versus fere ad marginem ventralem 
decurrente instructa. 

Height of shell : its length 8 a ite ie 0°32 


This species is closely allied to S. Petersi, Reuss, from the Alpine Gosau 
formation, but is narrower in proportion to its length and the valves are per- 
ceptibly more convex. The posterior end of the valves is extremely thin and breaks 
off very easily, in which case the shell appears to be rather more truncate than 
it is naturally. The rib under the umbones is very strong as compared with the 
size of the shell. Of the hinge only indistinct impressions are traceable, the 
teeth themselves must have been very minute. 

Locality—South-east of Parchairy and Garudamungalum; at both localities 
in a compact highly calcareous brownish or bluish sandstone, in company with a 
very large number of small shells. 

Formation.—Trichinopoly group. 


PHARELLA, Gray, 1854, (see p. 96). 
1. PHARELLA DELICATULA, Stoliczka, Pl. I, Fig. 14. 


Ph. testa elongata, angusta, tenuissima, valde inequilaterali, antice sub-rotundata, 
postice oblique truncata, margine dorsali ac ventrali fere parallelis, umbonibus paulo 
prominulis, linea elevata ab umbonibus oblique postice ac antice decurrente, prima 
distincta, altera fere obsoleta; superficie lineis concentricis minutis notata ; unpres- 
sione musculari antica pyriformi, postica angustata ac elongata, 

Height of one valve : its length ... as eo ane 0:26 

This isa remarkably thin shell; in form and the shape of the muscular im- 
pressions it agrees with a narrow species of Pharel/a. The pallial sinus appears to 
have been very short, but is not clearly traceable on any of our specimens; neither 
was it possible to observe the hinge-teeth. 

Locality.—South-east of Parchairy. 

Formation.—Trichinopoly group. 


2. PHARELLA OBSCURA, Forb., sp., Pl. I, Fig. 15. 
1846. Solecurtus obscurus, Forbes, Trans., Geol. Soc., London, vii, p. 141, pl. xvii, fig. 3—idem auctorum. 

Ph. testa elongata, valde inequilaterali, umbonibus prominulis, acutis, eorumque 
margine ventrali opposito lente insinuato instructa, antice rotundata, postice oblique 
truncata; superficie striis concentricis, crassioribus et tenuioribus ornata ; tmpres- 
sione musculari antica atque postica pyriformi, prima breviori, altera elongata; sinu 
pallii brevi. 

Hecht of shell : its length was ee asa ies 0°30 

The compressed, elongated, and rather high shell, ornamented with coarsely 

lamellar concentric strive, is very characteristic for this species. It has been 
2B 
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described as Solecurlus by Forbes, but the form of the muscular impressions 
and the very short pallial sinus make it much more probable that it belongs to 
Pharella. One of our specimens shows the hinge line below the beaks preserved, 
but there are no teeth perceptible on it, which must have been broken off before the 
specimen was buried in the rock, as is of common occurrence in recent species 
of Pharella. In shape our species recalls d’Orbigny’s Sol. Guerangeri. 

Locality.—Pondicherry, in a brownish, grey, compact, highly calcareous 
sandstone. 

Formation.—Valudayur group (?). 


TAGELUS, Gray, 1847, (see p. 98). 
TacgeLus ALBERTINUS, d’Orbigny, Pl. IV, Fig. 3. 
1847. Tellina Albertina, d’Orb., Pal. de la voy. Astrolabe, pl. 4, fig. 23. 


Tug. valva sinistra elongata, Sere equilaterali, parte posteriori paulo longiori 
quam anteriori, superficie concentrice striata, in medio impressa atque ad marginem 
ventralem insinuata, antice rotundata ; umbone prominente, postice versus imeurvo, 
fulcro ligamenti longo ac crassulo, umbone duobus dentibus parvis distantibus 
instructo. 


Height of the valve : its approximate length na = 0:37 


Only the single figured left valve has been found. Its elongated form de- 
pressed in the middle, the distinct concentric striation, the great length of the 
fulerum and the presence of two (though very small) teeth on a thickened margin of 
the hinge so entirely agree with the recent species of Tagelus, that I have no hesi- 
tation in placing our fossil in that genus. The recent Zagelus mostly are brackish 
water species; but although we have in South India not yet proved the existence 
of a large brackish fauna, the occurrence of Hzzrcrp2 in marine beds at Comara- 
polliam sufficiently indicate that land was not far off, and if this were the case 
the want of rivers would also be extremely improbable. Our species has a close ally in 
dVOrbigny’s Solec. (Tagelus) Robinaldinus, which is only somewhat more elongated 
in proportion to its height. 

D’Orbigny’s figure of Tellina Albertina is in proportion a little higher, but 
there can be no doubt that it represents the same species as ours. 

Locality —Comarapolliam, in a soft, whitish sandstone. 

Formation.—Arrialoor group. 
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III. Order. TELLINACEA, 
(TELLINID® apud H. and A. Adams), 


Looking at the large number of the so-called Tellina-group of shells there are 
some distinctive peculiarities traceable which entitle them to be classed as a separate 
order of the Pelecypoda. The animals all possess entirely divided siphons of great 
length, the mantle is only partially united below and widely open in front, the 
foot large, compressed, and lingui-form at the end; the palpi are large and trian- 
gular, usually coarsely striated; the gills narrow, long, partially united posteriorly 
above the siphons; the two leafletts composing the gills on either side of the body 
are generally unequal, and one of them is sometimes nearly obsolete. The shells 
of the TELLINACEA are always considered as particularly elegant in form and 
ornamentation; they are usually strongly compressed, thin or solid, transversally 
more or less elongated, posteriorly generally flexuous, a more or less distinct ridge, 
or plicature, running from the beaks along the postero-superior margin to the 
posterior end. The surface is usually ornamented with very regular concentric 
strize or ribs, and if any other ornamentation appears, it always shows a great regu- 
larity, and this character especially is it which gives the shells their elegant appear- 
ance. The hinge is, as a rule, composed of two cardinal teeth in each valve, 
occasionally one of them in one or the other valve becomes obsolete, but very 
rarely is there an additional cardinal tooth in one valve; lateral teeth are often 
present. The pallial sinus is with few exceptions large; the ligament is generally 
strong and distinct, rarely nearly obsolete; a cartilage appears occasionally, but 
does not form one of the essential characters of the shells. H. and A. Adams have 
classed the whole of this order in one family, Z’ezz1v1px, but there can be little 
doubt that the peculiarities which many of the shells exhibit make it very desirable 
to distinguish several families, as has been many years ago suggested by Deshayes. 
Only when such divisions are fairly established will it be possible to make a 
proper comparison between the various forms of the THZLINACEA and the 
VENERACEA., 

With regard to this point of classification two principal divisions, or tribes, can 
first be traced out: some with an internal cartilage and others without it. To the 
former belong the Para1ipa® (= Mesovesurp#) and Scronicvurarup” (= Auput- 
pesuip&) ; to the latter the Tezzrrvipz and Doyacrpm. The reason for uniting 
Deshayes’ Texzivip#and Psavuosipa (= Garry) will be detailed subsequently. 
Among these four families, as here accepted, the Papazrp# and Downacrpx on the 
one side and the Scrozrcurarup# and Terztivip# on the other may be said to form 
parallel divisions ; each two, respectively, exhibiting in form and in the solid or thin 
structure of their shells very marked relations. As the shells with an internal liga- 
ment are often considered to be more highly organised than those without it, I shall 
begin with the family Papaip.s, especially also because they very much recall some of 
the characters of the IZacrrrp, though, as already stated, the @armx and other 


Veviixtve offer the greatest resemblance to the pHareziina& of the Sorenrp.x. 


104 CRETACEOUS PELECYPODA 


The recent species of the THZLINACEA of which Tryon lately published a 
catalogue in pt. 5 of vol. iv, Am, Journ. Conch., 1868, are to by far the greatest 
extent inhabitants of moderate depths of the sea and of sandy shores ; only very few 
burrow in corals, in which cases some modifications in the form of the foot are to 
be observed. With respect to geological age we have no sufficient proof of their 
existence in paleeozoic times; they are scarce in the lower and not common in the 
upper mesozoic epoch; in the cainozoic epoch, however, their number increases 
considerably, but hardly equals half of what it is at the present time. 


A. TELLINACEA with a cartilage in the hinge. 


IX. Fumily,— PAPHTIDZ. 
(Mesopesuip#, olim Gray, Desh., Sandberger, Hernes, &c.). 


The animals, as far as they have been examined, are typical TELLINACHA, 
inasmuch as the siphons, though short and thick, are separated from their bases, 
the foot is lingui-form, laterally compressed ; the palpi are, however, rather short and 
the two gills on each side unequal; the mantle is widely open only in front and 
narrowly behind; the united portion below the siphons is considerably larger than 
in true TerrinipZ. 

Shell solid, sub-trigonal, or transversally oblong, closed all round, equivalve, 
generally inequilateral, the posterior side being often the shorter one ; hinge with an 
internal cartilage-pit and usually with one cardinal tooth on each side of it; lateral 
teeth variable, present either on both sides or only on one, or entirely obsolete ; ligament 
externally above the cartilage-pit either distinct, though always very thin, or only 
indicated by a thickening of the epidermis which covers the shell ; muscular impres- 
sions strong; pallial line generally with a small posterior sinus, occasionally entire. 

It is more the combination of certain characters which distinguish this family, 
than their peculiarities as regards other allied forms. The animals a great deal 
resemble those of Donax, and the shell is in external shape equally often very 
similar in both, while the presence of a cartilage places them next to the Scrozr 
cuLtAriuD#, from which, however, the animal and shells greatly differ. 

The family was first instituted by Dr. Gray under the name Jzrsopesurp2z, 
but was subsequently by the same author replaced by that of Papuip# (or 
Paprutsv&). I consider this substitution as one thoroughly in accordance with 
the laws of priority, and by no means «undesirable (as Deshayes says) on 
account of the subsequent introduction of the name J/esodesma into conchological 
literature.* 


* Mr. Deshayes states that Lamarck described two different generic forms under the name of Paphia, and that 
Lamarck had himself given up the latter name. One of the two species is a Crassatella, proposed on the previous page 
of the same work, to which genus, Deshayes admits, the species must be referred; for the other, the name Paphia 
must, in my opinion, be retained, but not replaced by a new one, as suggested by Deshayes; for if that plan was to 
be adopted, it would necessarily follow that the name Crassatel/a must be struck off the list also, as there equally was 
a mixture of species in it similar to that of the present genus. Lamarck had, as I have already pointed out, no 


more right to change or abandon any of his names introduced into science, than any one else had. 
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I have already alluded to the great similarity and relation between the shells of 
the Parnup# and those of the zurraruvx, a relation pointed out long ago by 
Deshayes. The internal cartilage and the lateral teeth of many forms are no 
doubt closely allied to those of Darinia and Cecella, but the peculiar short 
A-form tooth in front of the cartilage-pit, so characteristic for all Wacrripz, is 
never present in the Papzzpx, although one of the cardinal teeth, the posterior, 
in the right valve is generally shorter and more prominent than the other. The 
smallness of the pallial sinus, or its entire absence, also reminds one of the 
genera Cecella and Anatinella. 

Gray first referred three genera to the family- Paphia, Anapa, and Ervilia ; 

all three are now admitted by Deshayes in his 2nd edit. of the Paris fossils 
as good genera. H. and A. Adams have, I think, in this case carried the generic 
division too far; it is, to say the least, impossible for any one not having the 
types of the various generic divisions before him to understand what their real 
characteristics should be. I shall here retain some of H. and A. Adams’ genera 
only as sub-genera. 

1. Lrvilia, Turton, 1822. Transversally oblong, moderately solid, hinge 
with two cardinal teeth in each valve, and in the left valve of some species with 
a small additional anterior tooth situated quite close to the lunular margin; 
pallial sinus distinct. 

2. <Anapa, Gray, 1840. Shell sub-trigonal, ventricose, truncated behind ; 
lateral teeth sub-equal, compressed, smooth; pallial line entire; type 4. cuneata, 
Desh.; most of the species are from New Zealand. 

2a. The Phillippine species of a more oval or rounded and compressed form, 
like A. crassula, Desh., were named by Gray Davila, which ought to stand only 
as a sub-genus of Anapa. 

I may notice here the similarity of the shells of Anapa and Gnathodon, and 
it is possible, when the animals of more species have been examined, that both 
genera may be classed in the same family. It is also worth mentioning the remark- 
able relation of some of the shells of Crassatella to those of Anapa. 

3. Paphia, Lam., 1799, (Mesodesma, Desh., 1830). Shell sub-trigonal, trans- 
versally oval, sub-equilateral, or with the posterior part a little shorter, central teeth 
simple, partially very small, lateral teeth more or less prolonged, the anterior 
generally shorter than the posterior, pallial sinus small, angular. 

H. and A. Adams separate Zaria as a sub-genus of Paphia, and consider 
Deshayes’ Mesodesma (including IZ. mactroides, Desh. and oth.) and Lamarck’s 
Donacilla (with the type species D. cornea, Poli,) as genera, but I do not think 
there is sufficient distinction in the character of those shells to justify that separa- 
tion. Some of the oblong forms of these so-called Mesodesma and Donacilla could 
perhaps, for sake of convenience, be grouped in a special section, but it is impossible 
to characterize the shells so as readily to distinguish them from those referred to 
Paphia proper. 

2 C 
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3a. The species, like Paph. Tauwresii and others, called Ceronia by Gray, com- 
bine with an elongately oval form the crenulations of the lateral teeth, and may 
on this account be regarded as a sub-genus or section, but not as a distinct genus. 

4, Mactropsis, Conrad, 186? ; (see Am. Journ. Conch., 1865, I, p. 8). In the 
Check list of eocene fossils (1866, p. 7,) Conrad places the genus in this family. 
Judging from the figure of one of the species, Mactra Grayii, Lea, (Cont. to Geol., 
pl. I, fig. 1O= WZ. equorea, Conr.), the shell resembles in form Anapa; it has in 
the left valve either one bifid or two diverging cardinal teeth, a distinct anterior, 
but less prominent posterior lateral tooth; it is said to possess a small obtusely 
angular pallial sinus; in external appearance it looks very much like a Crassatella. 

In the present seas about 45 species of Paruaimpz have been observed. 
Fossil species are always great rarities; only a small number is known from the 
tertiaries, but none from cretaceous, or older deposits; at least none of the older 
so called Mesodesme have as yet been satisfactorily proved to belong to Paphia. 
It is, therefore, not necessary to occupy ourselves for the present with this family 
any further. 


X. Fanily,—SCROBICULARITDZ. 


In this family the animals usually have a prolonged strongly compressed and 
pointed, but not a high foot; the palpi are very large, sub-triangular, striated, the 
gills, of which two exist on each side, being smaller than the palpi; the two 
siphons are very long, unequal, thin, at their terminations mostly entire, the mantle 
is for a very short distance united at the posterior ventral side, open, as usually, in 
front and behind. 

The shells are sub-triangular, or more or less roundish, usually thin, equivalve, 
slightly gaping posteriorly ; external ligament thin, but generally distinct; hinge 
with a cartilage-pit, situated either almost parallel to the areal margin, or in a pro- 
jecting process; generally one or two small cardinal teeth in front of the pit; 
lateral teeth present or obsolete; pallial sinus large. 

When Deshayes first characterized this family (Traité elem. de Conch., 
p- 317,) under Lattreille’s name Ampuipesuips, he placed in it four genera, 
Cumingia, Semele (=Amphidesma), Syndosmya (=Abra),and Scrobicularia (= Lawig- 
non or Trigonella); to these Theora, Plectodon, Leptomya, Thyella, Montrouziera, 
the fossil genus Palgéomya, and several sub-genera now have to be added. They 
may be divided into two groups, cvmzvelva and seuezins. The first possess a 
solid shell with a special, more or less straight, or vertical cartilage process, and 
are transversally elongated, much resembling some forms of the zurrariuvez ; 
to this division Cumingia, Thyella, and Montrouziera belong. The others have a 
thinner shell and a simple, posteriorly prolonged oblique cartilage-pit or groove; to 
this group the remaining genera with a few sub-genera are referable; they form 
a good passage to the Terzrvipz. ; 
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The Scrozrcurarup# are principally characterized by the great length and 
thinness of the siphons and a comparatively thin shell with an internal straight or 
oblique and posteriorly directed cartilage-pit. There is a remarkable similarity in 
all the shells which entitles their forming a special group, distinct from the Tedleus. 
This separation is also justified by geological research. There are as yet no 
thoroughly reliable proofs of any species of this family occurring in mesozoic rocks, 
though some cretaceous species seem to be strongly indicated; those from tertiary 
deposits are not very numerous.* Of recent species there are about 120 speciest 
known, and of these certainly one-half belongs to the genus Semele. The Indian 
seas contain representatives of most of the genera and a large number of species. 
Those of the Cwimingia group are perhaps most imperfectly known, and many 
additions may, I believe, be expected from Indian seas. 


a. Sub-family,—CUMINGIIN 4. 


Most of the species of this sub-family burrow in corals and stones, like 
Petricole, and the concentric striz are therefore very sharp and prominent; the 
foot of the animals is generally very small. 

1. Cumingia, Sow., 1833. Shell transversally elongated, gaping posteriorly ; 
hinge with a projecting oblique cartilage process, in front of which there are usually 
two thin laminar cardinal teeth in the right, and one—occasionally bifid—in the left 
valve; one distinct lateral tooth on either side, both stronger in the right than in 
the left valve. The species of Cwmingia are usually found burrowing in corals. 

H. and A. Adams state that there are no lateral teeth in one valve. I have 
examined five species of Cwmingia from the eastern seas, and all certainly had the 
laterals in the right valve stronger, but by no means obsolete in the left one. 
Deshayes describes the animal and shell of a Cwm. grandis, which is remarkably 
elongated, posteriorly attenuated, very much like a Syndosmya, and also apparently 
of a much thinner structure; it could probably form a distinct section of the genus, 
for its habitat seems also to be different from that of other Cwmingie (see Jour. 
de Conch., vol. v, 1856, p. 878, &c.). 

2. Montrouziera, Souv., 1863, (Journal de Conch., 8™ ser., vol. ii, p. 282). 
Shell moderately elongated, hinge with the cartilage in a posteriorly directed 
groove, two cardinal teeth in front of it in the right valve, a single triangular, bifid 
one in the left ; posterior but quite close to the cartilage-pit there is in each valve one 
short lateral tooth, looking, however, more like a posterior cardinal. Souverbie’s 
type species JL. clathrata is from New Caledonia. I have also examined a 
new species which Mr. G. Nevill collected at Mauritius; it is similar in form to 
the last, having the posterior lateral (cardinal ?) teeth very small, thin, and in the 
left valve almost obsolete; thus it very closely approaches in character to the next 
genus, which may perhaps be considered only as a peculiar section of the former. 

* Ihave good reason to believe that Deshayes’ number of species of Syndosmya from the Paris basin must 
be somewhat reduced. 


+ Tryon quotes in his catalogue 108 species. 


108 CRETACEOUS PELECYPODA 


3. Thyella, H. Ad., 1865, (Proc. Zool. Soc., Lond., p. 754). Shell rather in- 
flated, sub-triangular, truncated posteriorly, surface desussated, striated ; cartilage in 
an almost straight, projecting process; hinge in the right valve with two cardinal 
teeth, of which the anterior is bifid, in the left valve a single one bifid; no lateral 
teeth. Zh. pulchra from Singapore is the only species as yet known. 


b. Sub-family,—_SEMELIN 2. 


The species of this sub-division chiefly bury in sand, and have very long 
siphons. 

4. Semele,* Schuhmacher, 1817, (Amphidesma, Lam., 1818, apud 
Deshayes and others). Shell oval, or sub-orbicular, hinge generally with two cardi- 
nal teeth in front of the narrow oblique cartilage groove, the anterior in the right 
and the posterior in the left valve are usually smaller and sometimes become almost 
obsolete; lateral teeth close to the cardinal, well developed, but generally smaller 
in the left valve; pallial sinus ascending, wide, rounded at its termination. 

5. Syndosmya, + Recluz, 1843, (Abra, apud H. and A. Adams). Shell trans- 
versally elongated, more or less attenuated posteriorly, thin, sub-equilateral ; hinge 
in the right valve with two small cardinal teeth, in the left with one; occasionally 
all become obsolete; lateral teeth. usually distinct, but sometimes very small and 
almost obsolete. 

The Syxdosmye ave much thinner and posteriorly much more attenuated shells, 
than species of Semele. 

6. Theora, H. and A. Adams, 1854. Shell transversally elongated, more or 
less tumid, posteriorly attenuated, very thin, often hyaline, gaping posteriorly ; hinge 
with two minute cardinal teeth in the right valve in front of an oblique posteriorly 
directed cartilage process, one cardinal tooth, usually bifid in the left valve; all the 
cardinals become obsolete in some species; lateral teeth distinct, anterior close to 
the cardinal and in the left valve almost obsolete; external ligament thin, but 
sometimes supported by distinct fulera, which are tooth-like, more thickened inside 
than prominent above; pallial sinus deep. 

The Theore live in mud and sometimes brackish water. I have examined the 
animal which has a strongly compressed, lingui-form foot, and two perfectly separated 
long siphons, and thus fully confirms A. Adam’s suggestion, that the genus 
belongs to the “ Serobiculariate division of the Terri z.” 


* The name Amphidesma cannot be justly accepted in place of Semele. Imay quote Philippi (Handb. der Conch., 
p- 312,) on the subject; he says: “The name Semele not only has priority before Amphidesma, but deserves to 
be accepted also for another reason, inasmuch as Amphidesma of Lamarck is a mixtum compositum of species 
of Semele, Lucina, Donacilla, Abra, Thracia, Osteodesma, Kellia, &c.” 

+ In this case Recluz’s name must, I think, have preference. It is true that Lamarck in 1818 quoted several 
times the name Abra under the synonyms of various species, but nobody knew, or could know, what Abra meant, and 
whether Lamarck intended retaining a genus called Abra, and only transferring some of its species to Amphidesma, or 
otherwise. Abra as a generic name had not been characterized, so far as I know, nor in any way restricted to a known 
type species before the introduction of Recluz’s name, and has, therefore, no claim to priority. 
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6a. A. Adams considers the species of Theora to be without primary tecth, 
which certainly is not always the case. He consequently suggests for a peculiar 
Chinese form with a “primary tooth in front of the oblique cartilage-pit”’ and 
“with an internal rib extending from the beaks obliquely towards the anterior side” 
the name Hndopleura as a sub-genus. The internal rib may be characteristic, but 
this is not the case as regards the presence of cardinal teeth, (see Ann. Mag. 
Nat. Hist., xii, 1864, p. 209). 

7. Plectodon, Carpt., 1866, (Proc. Calif. Acad. Nat. Sc., p. 207). This shell 
is said to be allied to Ne@ra and to have the aspect of a Theora. The shell is thin, 
not peculiarly inflated, the upper margin is twisted under the umbones, forming 
the cardinal tooth; lateral teeth long, lamellar; cartilage-pit under the umbones 
very small, almost quite hidden, situated next to the posterior lateral tooth; pallial 
sinus small. The species described is P. scaber from California ; the presence of 
lateral teeth (though not sufficiently characterized) and the position of the car- 
tilage-pit appear to indicate that the shell in question is more allied to Theora than 
to Neera and its allies. 

8. Leptomya, A. Ad., 1864, (Ann. Mag. Nat. Hist., xiii, p. 208). ‘Shell 
thin, ventricose, beaked posteriorly; surface of valves lamellar; hinge with an 
oblique cartilage-pit in each valve; right valve with two anterior primary teeth, 
left valve with a single primary tooth; lateral teeth none; pallial sinus deep.” 
Neera cochlearis, Hinds, and Scrob. adunca, Gould, are the two species referred 
by A. Adams to this genus. 

8a. Leiomya, A. Ad., 1864, (ibid). Shell hyaline, hinge with two prominent 
jateral teeth; in other respects identical with Leptomya. Neera adunca, Gould, 
is the type species. 

9. Paleomya, Zitt. and Goub., 1861, (Jour. de Conch., vol. ix, p. 194). Shell 
in general form very much like some species of Theora, transversally elongated, 
posteriorly somewhat attenuated and longer, anteriorly sub-truncate; right valve 
with two cardinal teeth separated by a cartilage groove, which is lodged very close 
to the posterior one, one anterior cardinal tooth in the left valve; lateral teeth 
well developed, the posterior particularly long and the anterior rib-like. 

The form of the shell, the oblique cartilage groove, and the lateral teeth clearly 
exhibit the great relation of this form to Theora, from which it only differs by the 
stronger anterior lateral tooth, being rib-like, and the posterior cardinal in the 
right valve, though the last seems to me to be identical with what I have men- 
tioned in Theora as the thick fulerum; it is in some species considerably 
thickened, especially in the right valve. The jurassic Pal. Deshayesi is the type 
of the genus, and there has been, I think, only another mesozoic species described. 
The jurassic Corbula? planulata of Buvignier is also a Paleomya, 

10. Scrobicularia, Schuhmacher, 1817. Shell thin, rather compressed, 
elongately broadly oval, posteriorly slightly attenuated; hinge with one or two 
small cardinal teeth in front of an oblique cartilage groove; the teeth occa- 


sionally become obsolete ; no lateral teeth, 
2D 
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ll. Lutricola, Blainville, 1824,* (see Carpenterin Journ. de Conch., 1865, 
3 ser., vol. v, p. 133). Shell transversally elongately oval, cartilage-pit more 
vertical than oblique, cardinal teeth lamellar. Lut. Chemnitzii, Desh., can be 
considered as the type. H.and A. Adams refer to their sub-genus Caps also a 
few species, like Tell. lacunosa, Chem., spectabilis, Hanley, and some others which 
must form a sub-genus in the Trerzrms; they have a sub-internal ligament, but 
not a cartilage. 

12. Lucra, H. and A. Adams, 1858. Shell sub-trigonal, somewhat attenuated 
and produced posteriorly, sub-pellucid, surface of the valve divaricately sulcated, 
cartilage-pit oblique, narrow; one cardinal tooth in each valve in front of the 
cartilage-pit ; lateral teeth close to the cartilage process, more prominent in the 
right than in the left valve. 

Ht. and A. Adams intheir “Genera” placed this form, the type of which 
they call Z. Seychellarum, as a sub-genus of Serobicularia, but A. Adams 
(Ann. Mag. Nat. Hist., xiii, 1864, p. 308,) characterizes the genus newly as 
having lateral teeth ; thus the shells would prove to be more allied to Syndosmya. 
A strict investigation has to be made whether Jacra Seychellarum does really 
possess lateral teeth or not. If it does not possess them the name Jacra must 
stand for it, and Ja. Japonica of A. Adams must be separated as a distinct 
genus; but if Jacra Seychellarum is supplied with lateral teeth both must be 
placed in the same genus. I mention this point particularly because I dredged in 
the Galle harbour three species, of which one is very numerous and has lateral 
teeth. Itis Syndosmya strigilloides of Vaillant and apparently closely allied to 
J. Japonica of A. Adams; another different species also has lateral teeth, but a 
third, of which I procured only one valve, has none. The question now arises, as I 
said, regarding the lateral teeth of Seychellarum, and in case this does possess 
them, a new genus must be proposed for the last named form without lateral 
teeth, and this will stand close to Serobicularia. But unless we are certain on 
this point, it is of no use increasing the burden of our nomenclature. When 
the examination has been made, the change can be easily effected with the facts 
before us. 

Dunker, in Mal. Bleetter of 1861, vol. viii, p. 48, describes a Strigillina 
lactea from the Red Sea. He places it close to Semele, so I suppose the form will 
be identical with Jaera, taking this genus in the amended form and supposing that 
I. Seychellarum has lateral teeth. 


The following generat are doubtful as belonging to the present family, but 
from the scanty record we have of them, it appears that they would be placed 
more correctly here than in some other divisions of the Tzzziviv#. Carpenter 
suggests that they may form a distinct sub-family. 


* As the name Capsa must be’ retained in Bruguier’s sense for the type of Linné’s Venus deflorata, 
Carpenter's reconstruction of Blainville’s name may be accepted. 


+ Tryon in his last catalogue of the Texrrvripa refers Cidalina and Cooperella to the TELLININZ. 
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13. Cdalina, Carp., 1866, (Proc. Calif. Acad. Nat. Sc. for 1866,—olim Gdalia, 
Carp., 1864, and Jour. de Conch. 8™ ser., v, p. 184). Shell inflated, thin, equivalve, 
equilateral, rounded; scarcely gaping, ligament external, cartilage sub-external ; 
hinge with three cardinal teeth in one and two in the other valve; all bifid; no 
lateral teeth, pallial sinus deep. The only type specimen was called @. sub- 
diaphana, of which the author states that it had accidentally been destroyed, but 
the characteristic, as recorded, is believed to be correct. 

13a. Cooperella, Carp., 186? is considered as a sub-genus of the former ; 
it has the cartilage sub-internal, the ligament contiguous to it, the cardinal teeth 
lamellar, simple, or one of them bifid. The sub-genus is probably closely allied to 
Metis, H. and A. Adams. 

14. Cycladella, Carp., 1865, [1864 ?] (Proc. Zool. Soc., p. 270). Shell resem- 
bling @dalina in form, thin, umbones flattened; ligament external, very thin; the 
cardinal teeth lie in the curve of the hinge line, together with the laterals, 
which are distant. Carpenter first suggested that the genus may belong to the 
Keittupam = Erycrvinx; it is very unsatisfactorily characterized, and from the 
great divergency of the cardinals it is likely to be placed more correctly in the 
last named family than in the present one. 


List OF CRETACEOUS SPECIES. 


There are, as I stated, from mesozoic rocks no species known with sufficient accuracy which 
can be referred to the present family, but a few have been described from cretaceous deposits under 
the names of some of the genera quoted above. I quite agree with Pictet that it would not be of 
the least advantage to transfer those species to other genera, unless we know something more positive 
of their characters; I, therefore, append here a list of the cretaceous species (see Pictet Pal. Suisse, 
4me ser,, 3™ pt., p. 132, &e.), without much comment. 

1.—Amphidesma tenuistriatum, Sow., is certainly not a Semele (or Amphidesma), nor is it likely 
to be a Serobicularia, though more similar to it in form; it may be a Thracia or a Tellina. 

2.—Lavignon rhomboidalis, d’?Orb., has originally been described by Leymerie as a Phola- 
domya, but it has more the appearance of a Panopea, though it may also be shown to belong to Gari 
( = Psammobia), or one of the allied genera. 

3-6.—L. minuta, clementina, phaseolina, and sub-phaseolina all appear to belong to the GARIN& ; 
none of them has the characteristic form of Scerodicularia, and the last two also resemble some 
species of Leyton and Lasea (Kellia). 

7-8.—L. Baylei and Marcouti of Coquand have quite the external appearance of Thracia. 

9.—Abra? formosa, Meek and Hayd., (Check List of cret. fossils; Smiths. Miscell. Coll., 
No. 177, 1864). 

I may here mention a remarkable shell described (Mem. Soc. Geol., France, Qnd ser., Ul, 
p. 303, pl. xiv, fig. 6,) under the name of Cyprina incerta, The hinge of the left valve, which is 
unfortunately not perfect, very strongly recalls that of a Cumingia, and so does also the form 
of the shell. 

No species of this family occur in the cretaceous rocks of Southern India. 
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». entiwacea with a strong external ligament, but without a cartilage in the 


hinge. 
XI. Fumily,—TELLINID. 
(TELLININA, H, and A. Adams, TeLLinips# and PsAMMOBUDs of Deshayes). 


Animal with a strongly compressed lingui-form foot, the siphons long and 
wholly separated, the inhalant shorter, but more muscular and thicker than the 
exhalant; the palpi variable in size, but usually large and coarsely striated; gener- 
ally with two unequal gills on each side of the body, sometimes distinct only near the 
posterior ends, where they are united, narrow, but usually much longer than the 
palpi. The shells are transversally elongated, posteriorly more or less attenuated, 
or truncated, gaping behind and sometimes also in front, thin, entire at the mar- 
gins; beaks small, not very prominent; hinge composed of one or two cardinal 
teeth, lateral teeth present or wanting ; ligament external on more or less promi- 
nent or thickened fulera; pallial sinus deep and often very large. 

The Tellens ave among the oldest known shells, but the different forms which 
they present have been variously classified by conchologists. Lattreille first 
srouped most of them, then known, under a special family name, Vexrrwipe ; but 
many subsequent changes and corrections have been made by several of our best 
conchologists. 

I have already mentioned the classification of H. and A. Adams in their 
admirable work, the Genera of recent Mollusca. They place our shells as a sub- 
family beside the Donacinz, SCROBICULARIIN#, and papuuna. Deshayes was the 
first to draw attention to the differences which exist between the animals of 
the group of Gari (his Psauuosip2) and those of other Tezzwipz£2; but 1 
think that author’s separation of the shells into two families is neither necessary 
nor fully justified by any very essential differences. Deshayes rightly says that 
the shells do not offer any particular distinctions, at least not such as 
would entitle them to rank as two distinct families, but he says that the animals 
of the garry“ possess small palps and two gills on each side, while all the 
TeELLININE® have large palps and only one gill on each side. This would no 
doubt be thought of importance, for this fact being sufficiently well established, 
there generally could be some distinctions pointed out in the shells which 
would assist in the separation. But I am afraid that the character specified 
regarding the number of gills is not a general one in rezziwiv#, and I do not 
even know whether it holds good at all. I have examined the animals of 
Tell. rugosa, rosea, and a few others, and found that the gills are in those species 
always long and narrow, the two plumes are grown together in front, but more or 
less distinctly separated posteriorly, where the gills from both sides join each other ; 
however, even at the anterior part where they certainly appear as a single gill, the 
median furrow separating the two plumes can be traced without much difficulty. 
I hope to be able to return to this anatomical question at the earliest oppor- 
tunity. 
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Again, as regards shells, the suggested distinction between the two divisions has 
been strengthened by the general observation on recent garry, that their hinge 
does not possess lateral teeth, while the razzmiv#, as a rule, have them. But this 
character loses its importance, inasmuch as there are many rezzryrna# which 
have no lateral teeth, while, on the other hand, some of the species of Gari 
have them distinctly indicated by a thickening of the margins in front and behind 
the beaks. 

For these reasons I prefer to follow in my present arrangement the classifica- 
tion suggested by Deshayes in 1830, separating, however, the Dowacrpzx as a 
distinct family according to Deshayes’ more recent systematic changes. Merely in 
order to facilitate the grouping of the various generic forms I shall accept two sub- 
families, the carina (=Psauuositps), and the rezrinrys. I look, however, upon 
this separation more as a matter of some (not altogether) convenience, than as 
being a strictly natural one; however, a third division which I shall quote under 
the name capsrv#, including Wacalia, Gastrana, Capsa, and Lucinopsis, appears 
to me more desirable. The capsry# are distinguished by an elongated or rounded 
shell; they possess one or two cardinal teeth in each valve and no distinct 
lateral teeth. 

I may add that the separation of the two former named sub-families is also 
not distinetly indicated in geological history, except that some of the older secondary 
species seem, as to form, to agree better with the first than with the second division. 
Of the third division there are more fossil species known, all of which agree in 
general character with the recent ones. 

The species of Gari and Hiatula (=Soletellina) form connecting links between 
the Sozenrp# and the Texrzrwip#, and the capsryz indicate a passage to the 
Pereicotip4, belonging to the next order. 


a. Sub-family—GARIN A. 

I shall take up this sub-family first, because the forms are more closely related 
to those of former genera than are the true rezzivivs. Deshayes in his new 
edition of the Paris fossils refers to his family Psamuosrpa only the genera 
Psammobia, Sanguinolaria, and Capsa; he altogether suppresses Soletellina as well 
as his formerly proposed group Capsella. The genera which we refer here to the 
sub-family answer more to those of H. and A. Adams’, with a few alterations 
which suggest themselves consequent on more recent researches. 

1. Gari, Schuhm., 1817, (Psammobia, Lam., 1818). Shell rather thin, 
elongated, nearly equilateral, posterior side somewhat less high, with one or more 
ridges running from the beaks to the infero-posterior end; surface regularly 
concentrically striated; hinge usually with two cardinal teeth in the right and 
two in the left, the posterior of which often becomes obsolete; pallial sinus 
large. The name Gari has,been restricted for a large number of Tellinoid species, 
the type of which may be considered Gari insignis, Other species have some 
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peculiarities in common, and were on that account placed in distinct sub-genera ; 
these sub-divisions appear to me rather desirable. 

la. Psammobella, Gray, 1851, (??—=<Amphichena, Philippi). Shells similar to 
those of Gari, but smoother, the posterior part slightly ridged, and the termination 
more rounded; hinge usually with two blunt, partially grooved teeth in each valve. 
G. modesta of Deshayes may be considered as the type of this sub-genus; the 
forms are intermediate between those of true Gari and of the next sub-genus. It 
seems very doubtful that Philippi’s name Amphichena can be applied to this sub- 
division, when we compare the characteristic given by that author in his Manual 
of Conchology. I shall notice the genus further on as distinct. 

1b. Psammocola, Blainv., 1824. Shell rather solid, with sub-parallel upper 
and lower margins, posterior part generally somewhat longer, obliquely truncated, 
The type of this sub-genus is Psammobia maxima, Desh., it is a form which mostly 
approaches some of the PHARELLINE. 

2. “ Amphichena,” Phil., 1847, (Handb. der Conch., 1853, p. 307). “Shell 
elongated, nearly lineal and equilateral, gaping at both ends; beaks small; car- 
dinal teeth 2, no laterals; ligament external, placed on slightly prominent fulcra; 
two muscular impressions ; pallial sinus large. This genus apparently stands between 
Donaz and Solen ;” one species, A. Hindermanni, is from Mazatlan. Such is the 
characteristic given by Philippi; I do not know the species, but it appears 
rather distinct from other Psammobelle. 

There have been a large number of fossil species described under the generic 
name of Gari or Psammobia, but it remains to be shown how many of them really 
belong to that genus, or even to this sub-family. It cannot be doubted that true 
species of garrv# occur in tertiary deposits, but those from cretaceous and older 
deposits seem to a large extent doubtful. I have ascertained that some of the cre- 
taceous species which in external form perfectly resemble Gari (sub-genus Psammo- 
cola) do not at all belong to that genus, but to Zupes, or one of its nearly allied 
genera. In the list of the cretaceous species I shall, however, be obliged to retain 
some under the name Gari, for unless the hinges of those species have been exa- 
mined, there is no advantage in shifting them to other genera. 

3. Hiatula, Modeer, 1793, (Soletellina, Blainv., 1824). Shell elongated, 
gaping at both ends, thin, covered with a thick horny epidermis, posteriorly 
less high and more or less produced, flexuous and slightly carinated ; hinge usually 
with two cardinal teeth in each valve, but the posterior in the left valve is generally 
smaller, laminar, and becomes occasionally obsolete; pallial sinus large.—The type 
of this genus, as restricted, is Linné’s Solen Diphos. The species, as a rule, 
oreatly resemble those of Gari, and could be considered only as sub-generically 
distinct from them, but while the latter are truly marine shells, the Hiatule 
generally live near rivers and in brackish water, having a thinner shell, but with 
more strongly developed epidermis; the posterior end of the shell is also more 
attenuated and flexuous than in Gavi. 


OF SOUTHERN INDIA. 115 


3a. Psammotellia, Blainv., 1824. This includes a few yellowish or purplish 
coloured species with a thin epidermis ; posteriorly slightly rostrated and rounded ; 
the fulerum is very strong, and the margin in front of the hinge somewhat 
thickened, as if indicating a lateral tooth. The type of the sub-genus is Hiatula 
(Soletellina) sub-radiata, Desh. 

3b. Psammotea, Lamck., 1818, (Capsella, Desh.; see Reeve in Conch. 
Icon. x). Shell transversally elongated, thin, beaks slightly prominent, the posterior 
side indistinctly ridged, scarcely less high than the anterior, sub-equilateral, 
covered with an olivaceous epidermis; hinge with one tooth in the left and two 
in right valve, all three short, blunt, and grooved ; pallial sinus deep. This includes 
a number of eastern shells, in which the epidermis is strongly developed and 
the shelly part thin; they appear partially to live in brackish water; Psammotea 
Layardi, Desh., may be considered as the type. 

4. Sanguinolaria, Lam., 1799. Shell largely oblong, thin, posteriorly 
considerably attenuated and sub-angular; hinge with two approximate, partially 
bifid teeth in each valve; pallial sinus very wide, somewhat irregular. Reeve 
describes five species, most of which are rose coloured. §. sanguinolenta, 
Gmelin, is the type of the genus; the shells are distinguished by their largely 
oval and compressed form and their thin structure. 

5. lizia, Gray, 1852. Shell compressed, thin, like Sanguinolaria, but sub- 
orbicular in shape, and not ridged posteriorly ; the anterior side much shorter ; hinge 
with three teeth in the left and two in the right valve; in the former the central 
indistinctly bifid, and the posterior are in both almost horizontally prolongated. 
Reeve describes two species as Soletellina ( = Hiatula), the well known Z. orbi- 
culata from Sumatra, and another, 4. reversa, from Malacca; the latter seems 
hardly to differ from the former. 


b. Sub-family,—TELLININ #, 


In this sub-family are included the species which are by older conchologists 
usually called Yellina. The animals of these species have, as a rule, very long, 
thin siphons with entire orifices, and the two plumes composing the gills anteriorly 
grown together in one plane, but posteriorly more or less free, palpi very 
large; the shells are peculiarly attenuated and compressed posteriorly ; the surface 
is very regularly concentrically striated, and in the larger number of them the 
hinge is furnished with lateral teeth ; those of the left valve are, however, generally 
smaller or even obsolete; the posterior gape is always distinct, though narrow, 
but the anterior is only occasionally traceable; the ligament is strong, the fulera 
not very prominent, the pallial sinus usually very large. Their geographical 
distribution is world-wide, and the first species occur in the jurassic period ; 
they are, as a rule, true marine shells. 

6. Macoma, Leach, 1819. Shell slightly inflated, or compressed, cardinal 
teeth small, sometimes nearly obsolete, the laterals are, as a rule, not developed 
at all, occasionally there is a thickening of the margins observable. The shells 
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are usually covered with a rather thick epidermis, and some of them live in 
brackish water. 

7. Tellidora, Mirch, 1851 (?). Shell sub-triangular, or rapidly contracted 
posteriorly, very thin, transparent ; surface concentrically plicated; hinge with two 
cardinal teeth in each valve, the posterior in the right valve being usually obsolete ; 
posterior lateral teeth more strongly developed than the anterior. The type of this 
genus is Zell. Buwrnetti; it is a markedly different shell from other Telline in 
form and structure, but it passes gradually into the typical forms of that genus 
through such species as Tell. erystallina, Chem. 

8. Tellina, Linné, 1758. The form of the shells varies from sub-orbicular 
to transversally much elongated, but the posterior end is always narrower, somewhat 
contracted or flexured, a ridge running from the beaks to the postero-inferior end ; 
they are either equivalve, or often the posterior end is the shorter, but sometimes 
it is longer than the anterior ; they are always more or less laterally compressed ; 
the cardinal teeth are generally well developed, two in each valve, and of the 
same number are the laterals, but the latter sometimes become obsolete. It is 
almost a general rule that the lateral teeth of the left valve are smaller than 
those of the right. The numerous sub-genera which have been established seem 
to me to be extremely convenient in the grouping of the many species of Telline, 
and some, as, for instance, Macoma and Tellidora, are, I believe, deserving of being 
separated into distinct genera. I may also especially mention Mera, Arcopagia, 
(in parte), and Omala, which will probably have to be separated as distinct genera. 
However, as the correct comparison of many of our fossil species still depends 
upon our obtaining much better materials than those now available, it does not 
appear desirable to introduce at present those changes indicated. 

H. and A. Adams restrict the name Tellina for a few species of the type, 
T. radiata, being transversally elongated, with sub-parallel upper and lower edges, 
and well developed cardinal and lateral teeth. The other sub-genera are— 

Sa. Tellinella, Gray, 1852; the type being the well known JZ. virgata, 
posteriorly prolonged, and more or less rostrated; the lateral teeth are stronger 
in one valve than in the other. 

8b. Peroneoderma, Poli, 1795. Posterior side of the shell angular, not 
much produced; lateral teeth in one (usually the left) valve almost entirely 
obsolete. Z. pwnicea, Born, is the type. This sub-division is not equally charac- 
teristic as others, and most of the species could be classed with the former. 

8c. Mera, H. and A. Adams, 1852. Posterior end remarkably shortened, 
beaks directed backwards, ligament supported by small fulcra, cardinal teeth two 
in each valve distinct, lateral smaller in the left valve, but distinctly traceable. 
I have examined two small species from the eastern seas; they externally very 
much resemble a Donaz (therefore Donacilla of Gray), but the shells are thin 
as in other Zelline. 

8d. Paleomera, Stol., 1870. Shell elongated, hinder part shorter, the upper 
declivity slightly convex, posterior end sub-truncate, beaks directed forwards; 
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ligament situated on thickened but not prominent fulera; hinge with one 
anterior, long, lamelliform tooth in each valve, bifid in the right, single in the 
left valve, posterior cardinal teeth not distinctly traceable in either valve ; laterals 
less distinct in the left valve. This is based upon the cretaceous Tellina strigata 
of Goldfuss (see Petref. Germanie, pl. 147, fig. 18). In form it very much 
resembles Mera, but the hinge presents some marked differences, as noticed 
above. 

8e. <Arcopagia, Leach, 1827, (teste Brown). There have been a number of 
very different shells described under the name of Arcopagia. I shall here restrict 
that name to those forms which are more or less closely allied to the type species, 
Tell. crassa of Pennant. These are more or less sub-orbicular, with convex 
valves, usually rough surface and always with a posterior plicature; the cardinal 
and lateral teeth are distinct; of the latter those of the left valve are smaller than 
those of the right, but usually distinctly traceable. Even as restricted in this 
way there are two sections of shells of a somewhat different aspect; the one 
is almost orbicular like Tell. crassa, discus, and scobinata; the other is posteriorly 
more produced, resembling the sub-genus Tellinula, like Tell. lingua-felis or 
rugosa ; but the shells pass so gradually one into the other that no further separa- 
tion appears advisable. Both forms are represented in tertiary and cretaceous rocks. 

8f. Linearia, Conrad, 1860, (Journ. Acad. Nat. Sc., Phil., iv, p. 279). Shell 
elongated, sometimes roundish, not peculiarly thick, rounded on both ends, 
surface partially or wholly radiately ribbed, posteriorly not, or very indistinctly, 
flexuous; anterior cardinal teeth in both valves elongated, bifid, much smaller in 
the left valve ; posterior cardinal small, but larger in the left than in the right; 
lateral teeth much thinner in the left than in the right valve, sometimes almost 
obsolete in the former. This ought to include a large number of fossil species 
which have been described as Arcopagie; the want of posterior flexure or 
plicature and the usual radiate ribbings near the terminations of the shell parti- 
cularly characterize those species. Among recent shells they are represented by 
Tell. concentrica,* Gould, (not id. Reuss or d’Orb.), and one or two others. For 
many years paleontologists have separated these shells from Tedlina and applied to 
them the name Arcopagia. 

The hinge-teeth vary a great deal, sometimes the posterior cardinal tooth is 
very elongated and laminar in the right valve, at other times it is nearly obsolete. 
In the left valve the posterior cardinal is always short and thick, sometimes grooved 
or bifid. 

Conrad instituted this genus for a North American cretaceous species, and most 
of the known forms belong to the same geological period. Conrad’s characteristic 
is, however, in some respect unintelligible ; he says: ‘oval or oblong ; cardinal teeth 
in the left valve two, the anterior one elongated, the other under the apex small and 
bifid. This shell of which I have only the right valve belongs to a cretaceous group 
which d’Orbigny has referred to the genus Arcopagia, &e.” It is probable that the 


* I only know this species from the figure in Chenu’s Manual. 
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reference to a left valve is to that figured by d’Orbigny (Pal. Frang., foss. cret., iii, 
pl. 878, fig. 5); in such a case, however, it ought to have been stated, for it is a 
very great difference to draw up a characteristic from the actual specimen or from 
a figure without consulting its original, but Mr. Conrad seems at such occasions 
often to indulge in the mysterious; my characteristic quoted above has been 
taken from very well preserved specimens of both valves of Tell. costulata of 
Goldf. and from our own Indian forms. 

89. Phylloda, Schuhmacher, 1817. Shell oblong, much compressed, pos- 
terior side carinated ; hinge with the primary teeth divergent, lamellar; one lateral 
tooth in the right valve only. Type Zell. foliacea, Linn. 

8h. Angulus, Mihlf., 1811, (Zellimula, Chem., Fabulina, Gray). This 
includes a number of small, thin, smoothish shells (like Z. fabula, Gmelin, or 
T. jwenilis of Hanley), sub-orbicular, or elongated, with a posterior plicature ; 
the cardinal teeth are small; of the laterals there is usually only one (the 
anterior, rarely the posterior) in the right valve well developed, the other is mostly 
obsolete. This section of Telling is sometimes determined with very great diffi- 
culty : some of the species greatly resembling small Macome ; and perhaps Macoma 
ought to range only as a sub-genus here or near Peronea. 

Si. Tellinimera, Conrad, 1860, (Jour. Acad., Phil., 2nd ser., iv, p. 278). 
The author describes two species, 7. limatula and eborea, under this name: they 
both have an elongated sub-trigonal form, and the shells are said to be thin. Of 
the former species a right valve is described, possessing “ three cardinal teeth, the 
shortest one extending to the apex.” Of the latter a left valve appears to be 
figured; the shell is said to have the anterior cardinal tooth slightly oblique. No 
lateral teeth are said to occur in the former, and no mention is made of their 
existence in the latter. The shells resemble dngulus a great deal, but the present 
characteristic appears insufficient to compare Tellinimera with any of the other 
sub-genera of TZellina. 

Sk. Tellinides, Lamarck, 1818. Shell transverse, posterior part somewhat 
attenuated and truncated at the end; hinge with one approximate lateral tooth. 
Type TZ. timorensis, Lam. 

Tellinites, Schloth., 1820. This name has been in use by various authors 
since nearly two centuries ago, but Schlotheim reserved it for certain fossil, 
especially paleo- and meso-zoic species of Telline, and similar shells. The 
definition is uncertain, for I am not aware that in any of the species the hinge 
had been examined. McCoy (Brit. Pal. Foss., p. 286,) refers to it a species, 
T. affinis, which rather appear sto belong to the Sozzuyrpz ; other species, how- 
ever, have more the aspect of Yelling and still more that of Tellinomya. 

81. Homalina, Stoliczka, 1870, (Homala, apud H. and A, Adams). Shell 
elongated, anterior side short, broadly rounded, posterior prolonged, attenuated 
with a more or less distinct marginal plicature, narrowly rounded posteriorly ; 
cardinal teeth small, one approximate lateral tooth in the right valve. TZ. trian. 
guiaris, Chem,, is the type. ‘This is a very characteristic section of Tellina ; 
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the shells resemble externally Gastrana, but are much thinner. TH. and A. Adams 
apply, according to Mérch, the name Homala, which is a corrected name of 
Agassiz for Omala of Schuhmacher, for which the type 7. planata of Linné 
has been taken, and which is therefore identical with the next sub-genus. 

8m. Peronea, Poli, 1791. Shell oblong, thin, anterior side short, posterior 
elongated, sub-angular, with a slightly elevated marginal plicature ; ligament in a 
long deep groove ; lateral teeth obsolete, cardinal elongated, but not very pro- 
minent. Type Z. planata, Linn. 

82. Metis, H. and A. Adams, 1858. Shell elongately oval, moderately in- 
flated, anteriorly somewhat produced and rounded, posteriorly truncate, shortened, 
and more or less plicated; ligament large, in a deep groove, fulcra thickened inside ; 
hinge in the right valve with two diverging teeth; in the left the middle tooth 
is distinct, but the anterior is represented only by a thickened margin; not a 
trace of lateral teeth; muscular impressions and pallial sinus large. This genus 
is very characteristic and considerably different from other Zelline; its type is 
Tell. Meyevi, Phil., and such forms as 7. lacunosa, Chem., Tell. spectabilis, and 
many others of the same type, also appear to belong to it, but I have not seen 
the last named shell. A species similar to spectabilis occurs fossil in the tertiary 
deposits of Burma; it has the ligament marginal and almost covered by the 
upper edge. Hérnes says (Fossile Moll. des Wiener beckens, vol. ii, p. 92,) that 
he satisfied himself of the identity of the miocene form with the recent one. 
IT have just now no materials for comparison, but as far as I can remember the 
shell there are some not unimportant differences in the fossil form. In any case 
the Vienna type is more equilateral than any recent specimen I have seen. 

H. and A. Adams refer to the sub-genus Metis merely the single species 
Tell. Meyeri, Phil., and quote others like lacwnosa, ephippiuwm, &c., as a sub- 
genus of Scrobicularia under the name Capsa, Bose. I had no opportunity of ex- 
amining all the species, but those which IT have mentioned and a few others certainly 
are more allied to the Tezzzrwip# than to Scrozicutaripe ; they have the ligament 
soft or spongy, situated in a deep groove, sometimes merely covered by the free 
sharp edges of the fulera, but they have no cartilage proper, at least not separated 
or lodged in a special cavity. The situation of the ligament is sub-internal, 
perfectly similar to that of many Lucine. 

9. Mactromya, Agassiz, 1842, (see Pict. Pal. Suisse, 3™ ser., p. 154). Shell 
elongated, equivalve, solid, sub-equilateral, posterior side somewhat longer, upper 
margins sloping, almost straight, both ends rounded; hinge-teeth not known 
(2? wanting), an oblique internal rib in front of the beaks; ligament strong, 
external. Pictet and Campiche have again introduced Agassiz’ genus for 
the type species JZ. Coulont, and placed it in the Tritmmx. The authors have 
examined specimens with the shell, which is very thick, only exhibiting strix of 
growth; they correctly conclude that the shell cannot belong to the Awarriva, 
which are all of a particularly thin structure. It is not easy to find anywhere 
else a place for the ¢ ‘nus except in the Tzzzrwipa, although no hinge-teeth have 
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as yet been observed : I do not think that the anterior internal rib is of any generic 
importance, for such ribs are not unusual in various species of Telling. In 
general form I. Couloni resembles our Paleomera inconspicua, but this has 
all the characters of the latter sub-genus, the hinge-teeth being distinct; still it is 
the only shell I know which can be compared with the European type species. 
Possibly Dlactromya may stand near Metis, for in some species of this sub-genus 
the few cardinal teeth become almost quite obsolete, but then it is again to be 
observed that all species of Metis are thin shells. 

10. Strigillina, Turton, 1822. Shell sub-orbicular, posteriorly slightly pro- 
duced and narrower; surface glassy and divaricately striated; hinge with the 
cardinal and lateral teeth well developed; sometimes there is in each valve only 
one strong, sometimes two cardinal teeth. Strig. carnaria is the type of this 
genus. The shells are very characteristic, and though resembling in shape and 
dentition Telling, the glassy divaricately striated surface is so peculiar that a 
generic separation seems advisable. They are externally very much lke Lacre 
and other divaricately striated species of the Scrosrcvurarup#, and must be con- 
sidered as truly representative types. 


ce. Sub-family,—CAPSIN #. 


The shells included in this sub-family are characterized by an inflated form of 
the valves, these being generally radiately striated; the hinge only possesses 
cardinal teeth, but the animals do not differ from typical rezzrwivZ. 

11. Macalia, H. Adams, 1860, (Proc. Zool. Soc., Lond., p. 369). This genus 
has been proposed for the type Zell. Bruguieri, Hanley. The shell is sub-orbicular, 
rather solid and inflated, posteriorly with a moderate ridge, nearly equivalve, the 
beaks are prominent, the ligament situated in a deep groove; the hinge with 
two very strong cardinal teeth in each valve. 

12. Gastrana, Schuhm., 1817. Shell transversally elongated, often sub- 
trigonal, inequilateral, more or less inflated; hinge with two diverging cardinal 
teeth in each valve, the anterior in the left usually bifid and stronger than any of 
the others; no lateral teeth are present. The best known species, Gast. fragilis 
of Linné, may be considered as the type of the genus. Fossil species are known as 
yet only from tertiary deposits, but it is possible that some of the species 
described from older formations as Capsa belong to Gastrana. The recent species 
burrow in sand and mud; I met with one species near Akyab (Arracan coast) 
burrowing in a soft sandstone bank in company with a Petricola. 

18. Capsa, Bruguier, 1791, (Asaphis, Modeer, 1793). Shell oblong, 
ventricose, equivalve, posteriorly widely gaping ; surface of valve radiately striated ; 
hinge with two diverging cardinal teeth in each valve, pallial sinus spacious. 
Linné’s Venus deflorata (Sanguinolaria rugosa of Lamarck) must be con- 
sidered as the type of this genus. Reeve describes only two species, H. and A. 
Adams quote four, but they may all be considered as varieties of the same species. 
A large number of fossil species had been described under the generic name Capsa, 
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but not many have as yet been with sufficient certainty proved to belong to that 
genus. Deshayes’ Capsa minima may rather be a Psammocola or Psammobella, but 
it has not at all the appearance of a recent Capsa. There are also a few species 
from cretaceous deposits somewhat resembling Capsa, but those from older forma- 
tions are very doubtful; most of the fossil species are without radiating strie, and 
their relations to Gastrana have in many eases yet to be fully ascertained. 

14. Lucinopsis, Forb. and Hanley, 1848, (Dysia apud Gray, Lejonkairia, 
Desh). Shell sub-orbicular, rather compressed, thin, surface concentrically and often 
also radiately striated ; hinge with two cardinal teeth in the right and three in the 
left valve; pallial sinus deep, ascending. ZL. wedata, Penn., may be considered as 
the type of this genus. The shell has externally a very great resemblance to some 
DOSINUNA, especially Cyclina, and also to the fossil species which Conrad called 
Cyprimeria, as wellas to Clementia in its structure, but according to Clark the 
animal is quite similar to that of other Yelling. The one bifid tooth in the left 
valve certainly greatly recalls Tedlina. 


Considering fossil evidence the Zzzzzvrp« do not appear to be so old as many 
other apparently more highly organised Pelecypoda, for instance, the Awarryipz. 
With the exception of a few doubtful forms which I stated to have occasionally been 
referred to Yellinites, and a few others called Psammobia (= Gari), we have no 
certain proof of their occurrence in paleeozoic rocks. As regards species from 
triassic and jurassic deposits hardly any different assertion could be made: 
there are more forms which resemble earzv# than rezzivivs, but I am rather 
in doubt whether many of those species belong to Gari; they are, as already alluded 
to, more probably referable to some of the compressed forms of rapzsrvx. 

In the cretaceous rocks we have several well marked types, representing a good 
number of the genera and sub-genera of rzzzivrva, but I do not know whether the 
same could be said as regards the ¢azzvz. I have not met with a single species 
which I could with sufficient certainty refer to Gari (Psammobia), and so far as 
I know all the other determinations are simply based upon the external resemblance 
of the shells. Among these, forms resembling Psammocola and Psammobella 
mostly occur. With regard to the cretaceous rzzzivrvm proper some of the sub- 
generic types of Tellina, which are at present less numerous than others, were 
then more prevalent, such as Mera, Linearia, Angulus and Homalina; some like 
Paleomera appear to be peculiar to this formation, while others like Peronco- 
derma, Tellinella, and Arcopagia are more rarely represented. 

In tertiary deposits we already meet with a fauna greatly resembling the pre- 
sent one in generic types, but not nearly so numerous in species. Large additions 
to this fauna have to be expected from the examination of the tertiary deposits of 
India, and no doubt also of other tropical countries. The miocene species of the 
Juropean deposits very much resemble those now to be found recent in tropical 
countries, and several species are identical. What results the tropical miocene 
fauna will give remain yet to be shown. 
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All Verrrxrp# are inhabitants of sandy shores; they all bury in mud, and 
the greater number are purely marine species. Of the garrva which are more 
numerous in Australian seas than anywhere else, there are about 120 species 
known; of rezzrvrv# which are in all tropical seas numerous, but largest and finest 
in the eastern seas, there have been as yet about 360 species described. 


Creracrous specius or ZELLINIDA. 


Pictet and Campiche in their review of the cretaceous species of this family refer them to 
the genera Teddina, Arcopagia, Psammodia, Sanguinolaria, and MMactromya, (see Pal. Suisse, 4m° 
ser., 3™° part., pp. 133, &e.). 

1.—Mactromya Couloni is the type of the genus ; no other species is as yet known, and it is no 
doubt necessary to be very careful in transferring an imperfect fossil shell from one genus into 
another, for the confusion is in such cases often endless, and no benefit results either to the con- 
chologist or the geologist. 

2.—Of Sanguinolaria also only one species has been described, 8. eretacensis, Conrad, from 
Alabama; it has quite the form of recent species of that genus, but the hinge-teeth have not been 
observed on the fossil. I cannot see for what reason the shell has been referred to Cyprimeria by 
the same author (Am. Jour. Conch., iii, p. 9). 

Gari and allied genera. I have already mentioned that there is great difficulty in determining 
which of the species usually quoted as Gari (= Psammobia) really belong to that genus and which 
to others. Judging from the preparation of the hinge-teeth of the two species which occur in the 
Austrian Gosau formation, and of three species from the South Indian cretaceous rocks, I came to 
the conclusion that these species do not even belong to the sub-family Gariv2, but must be classed 
in a separate genus in the T4PESINE, (family VENERIDZ). However, from want of sufficient 
data regarding the hinge-teeth of other species, I shall be obliged to retain here those species which 
are closely allied in form to Garé and others, though this statement must be accepted with the 
distinct understanding that there is as yet not a single case known in which one of those species 
has been satisfactorily ascertained as belonging to any of the genera of the GARIN. 

3.5.—Gari Guilleroni, tenuis and Valangiensis, have the general form of Psammocola, but are 
rather less high. ; 

6-8.—Gari Escheri, intermedia and Studeri, have the posterior end radiately ribbed; there is a 
large number of such recent forms of Gari, they are chiefly of small size. 

Gari compressa, @Orb., sp., Solen elegans, Math., [non @Orb. or Desh.], impar, Zittel 
( = elegans, ? Orb.) ,* discrepans, Duj., Arnaudi, Coq., (apparently closely allied to the last), and 
Suessi, Litt., &e., are all species of TAPESINA, as I shall state in more detail subsequently. 

Guéranger’s (Album paléont., 1867, pl. xv,) three species, Capsa Cenomanensis, Colone and 
concentrica, ave closely allied to d’Orbigny’s elegans = Zittel’s Ps. impar, and no doubt also 
belong to the same type of TAPESINAD. 

Gari texta, Gabb, (Pal. Calif., I, p. 155,) has the general form of the genus, but the pos- 
terior plicature is apparently indistinct, as in Hiatu/a. 

I may here mention the peculiar shell described by Nillson as Venus? eruta ; it may prove 
to be a species of the Gariv.® (Petr. Suec., p. 17). 


* Matheron’s name elegans must stand for the Tupes-form; Deshayes’ species elegans is a Gari; 
WVOrbigny’s name elegans was changed into impar by Zittel, who (Denksch. Akad., Wien, vol. xxiv, p. 120,) iden- 
tifies the Gosau with the French species, although, judging from the figures, there are considerable differences between 
the two; the author does not say whether he had compared authentic specimens of the latter with the former. 
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Tellina* and allied genera. 

9.—Tell. Carteroni, A’Orb., is a typical Zeddina ; the casts show impressions of the cardinal 
and lateral teeth in both valves. 

Tellina Sobralensis, Sharpe, which is quoted by Pictet and Campiche, and which had been 
originally described as coming from cretaceous beds, is, according to a subsequent note of the author, 
a tertiary fossil from the “ Almada beds” at Portella. It is a fine example of the sub-genus Meéis, 
and closely allied to the recent IM. lacunosa. 

10.—TZell. Moreana, d’Orb., (? Peroneoderma). 

11.—TZell. phaseolina, P. and C. (? Peronea). 

12.—Z. gracilis, Sow., sp., has the general form of a true Zeldina (non 7. gracilis, Reeve’s 
Conch. Icon., 1867). 

13.—Tell. sub-tenuistriata, W’Orb., (Amphid. tenuistriata, Sow.,) may either be a Thracia, or, 
possibly, a Peronaoderma. 

14.—Tell. striatuloides, Stol., is a Tellinella (Tell. striatula, Sow., non idem [Tellinella], 
Lam.). 

15.— Tell. Renauzi, Math., appears to be also a Teddinella. 

T. Venei, A’ Archiae, is evidently a species of the TaPesinz. 

16.—Z. fragilis, d’Arch., [non 7. (Gastrana) fragilis, Linn.], appears to be a Mera. 

17.—T. Rouyana, d’Orb., may most likely be a species of Peronea. 

18.—Z. Goldfussi, Rémer, is a very indistinct cast ; it has the appearance of a Ted/inella. 

19.—T. pseudo-plana, a’ Orb. (plana, Rom..,) is like a Mera. I have not been able to examine 
the hinge. 

20.—7. tenuissima, Reuss. I do not know a single species of Zed/ine which approaches this 
peculiarly rounded form; in some respects it resembles JZacalia, in others Gustrana, but the 
examination of the hinge-teeth is necessary to insure correct generic determination. 

Tellina Reichii, Rim., is most likely a Corimya. 

21.—TZell. ? semistriata, Giimbel, 1861, (non id. Desh., 1864). From the reference to Zed. 
rostralina, as to form, the species seems to belong to Ted/inella. 

22.—? Tell. subradiata, Rom. (Donax id., R6ém.,) is evidently a species of Palomera, and 
closely allied to Pal. strigata, Goldf., except that Rémer represents his species more angular at 
the anterior end. Pictet and Campiche (loc. cit., p. 141,) add 7. equalis, Mant., and 7. ? Vec- 
tiana, Forb. The former has never been figured or described, the latter must be a Homatina, if it 
at all belongs to the TELLININA. 

23.—Tell. strigata, Goldf., is the type of Pa/eomera (see p. 116). 

24.—Tell. syriaca is described by Conrad (Off. Report, &c.,) from Palestine. 

25.—Tell. Stoliczkana (non Stoliezkai!), Zitt., 1864, (Denksch. Akad., Wien, xxiv, pt. ii, 
p. 119,) is of a broadly triangular form, has very strong lateral teeth, but an indistinct posterior 
plicature ; it may be classed with Peronazoderma. 

26.—Tell. gibba, Coquand, 1865, (Monog. de Vétage Aptien de l’Espagne, p. 101,) is 
apparently a Zedlinella. 


Species of Arcopagia and Linearia (see Pal, Suisse, 4™° ser., p. 143). 
27-28.—Arecopagia sub-concentrica and Rouliniana of d’Orbigny are Linearia. Are. Ceno- 
manensis, numismalis and rotundata of the same author are to all appearance Cyprimeri@, which 
belong to the VeNERID#, as will be stated in more detail hereafter, though Conrad considers the 
genus to be a member of the ZeLLInipx. 
29-37.—Arcopagia semiradiata, Math., sp. (Venus id.), A. Michelini, Coq., A. gibbosa, d’Orb., 
A. circinalis, Duj., sp., (d’Orb.), (= Tell. clathrata, Reuss, Bohm. Kreide, pt, ii, p. 19), 


* There are remarkably numerous repetitions of names among fossil and recent Telling; even in Deshayes’ 
last edition of the Paris fossils such instances are not very uncommon. 
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A. inequalis (Tel. inaequalis, Sow., non id. Hanley), d. subdecussata, Rom., sp., A. costulata, Goldt., 
sp., (Lellina), A. concentrica, Reuss, 1843 (non id. Gould, 18??), and perhaps also A. lamellosa, 
Reuss, sp. (Soden), are all species of Linearia, but I expect that several species will be found 
identical among themselves, such as those described by Reuss and Romer from Germany with 
those of d’Orbigny from France. 

38-39.—Ar. biradiata and fenestrata, Zittel, (Denksch. Akad., Wien, 1864, xxiv, pt. ii, 
pp. 118—119,) are also Linearig; the same author redescribes Ar. semiradiata, Math., from 
the Gosau. 

40.—Linearia (Arcopagia) multilineata, Coq. (Mon. étage Aptien, 1865, p. 98,) has the general 
form of Z. circinalis, but is said to have the left valve more convex than the right one. 

41-42.—Ar, reticulata and Ar. crenulata, Guéranger, (Album paléont. de la Meuse, 1867, 
pl. xv, figs. 13 and 16,) are Linearte. The author also figures Lin. semiradiata, Math. sp., 
under the name 4rc. radiata, d’Orb. 

43-44,.—Tell, parallela and Refanensis, Coquand, from Algeria are, if they belong to the 
TELLINIDA, species of Mara. 

45-53.—Meek (Check list of N. American cretaceous fossils, Smiths. Mise. Coll., No, 177, 
1864, p. 14,) quotes the following: Tel/.? Cheyennensis, T. Hufalensis, equilateralis, nitidula, 
Ripleyana, scitula, ? subelliptica, Meek and Hayd., [non TY. sudelliptica, Sow., apud Reeve}, 
(Tellinimera) eborea, (Tellinimera) limatula. 

54-57.—The same author also quotes Arc. tewana, Romer, which more likely belongs to 
Cyprimeria ; further Linearia metastriata, Lin. ? cancellato-sculpta, and L.? irradians ; the last two 
and especially the last mentioned will probably be shown to belong to the 74Pzsin&. 

58-72.—Gabb describes in Palzont. of California, vol. i, pp. 154, &c., and vol. ii, pp. 182 and 
183, Zell. longa, Rémondii, Hoffmanniana, monilifera, ooides, Mathewsonii, decurtata, ? quadrata, 
Ashburnerii, Whitneyii, (? Sanguinolaria) parilis, Hornii, Californica ; Tell. equalis and ? undulifera. 
All these represent several sub-genera of Zed/ina, but especially Zellinella, Homalina, Peroneoderma, 
possibly also Phylloda (TL. monilifera) and Paleomera (T. ooides). 

Tell. Bogotina, d’Orb., (Pal. Am, meridionale, pl. xviii, figs. 16-17,) I. have already 
mentioned has more the character of a Corimya. 

73-74.—T. Largillierti and Arc. Valdiviana, d’Orb., (Voy. Astrol. Paléont., pl. v, figs. 5-8). 
The former appears to be a Zeddined/a, the other has no radiating strie, and is, therefore, more pro- 
bably a Zeddinides or Homalina, than a Linearia, with which it also agrees in form. 

To this number probably Tell. albaria, arctata, bitruncata, emacerata, obruta, Oregonensis, and 
subnasuta from Mr. Conrad’s lower eocene rocks have to be added (see Conrad’s Check list, &e. ; 
Smiths. Mise. Coll., No. 200, 1866, pp. 7-8). 

CAPSINZE, 

75.—Capsa texana, Conrad (Emory’s report, p. 164). 

76-77.—Asaphis undulata and multicostata, Gabb, (Pal. Calif., vol. i, p. 154, and vol. ui, 
p. 154, &e.); both have very much the form of Linearia, especially the last one; of the first 
Gabb figures the hinge without lateral teeth. 

Capsa gigantea, Miiller (Monog. der Pet. der Aach. Kreidef. Supplem., 1859, p. 15,) appears 
to be a Protocardia, 


78-88.—The following species occur in South India: Zell. (Tellinelia) petrosa, T. (Tellinelia) 
Arcotensis, T. (? Peroneoderma) scitulina ; T. (Per.) primula ; T. (Arcopagia) mendosa, T. (Arcopagia) 
discites ; T. (Tellinides) adpressa, T. (Paleomara) inconspicua, T. (? Homalina) undata, T. (Linearia) 
semisculpta and 7. (L.) sculptilis. The species are almost in an equal number distributed over the 
three geological groups of the cretaceous deposits. TZel/. Pondicherriensis, Forb., and two other 
similar species will be described in the sub-family TaPzeSINA, 
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TELLINA, ZLinné, 1758. 
(Including sub-genera, vide p. 116, &e.). 
1. Teuiina [TELLINELLA] PETROSA, Stloliczka, Pl. XVI, Figs. 27-28. 


Tell. testa elongata, multo longiore quam alta, parte antica paululum longiore 
quam postica, utrinque distincte attenuata, marginibus superioribus declivis, sub- 
rectis, antice anguste-rotundata, postice sub-angulata, plicatura paulo elevata ; 
margine inferiori lentissime curvato; superficie striis crassiusculis lamelliformibus 
confertis notata. 


This is a rather elongated form, of the type of the recent Tell. rostrata, nearly 
or fully double as long as high; with the upper edges descending gradually and 
meeting at the beaks under an angle of about 182 degrees; the anterior edge 
is somewhat convex, the posterior nearly straight; the anterior end is rounded, the 
posterior obtusely angular; the inferior margin is very slightly curved. The shell 
is thin, though not particularly so; the surface is covered with concentric lamellar 
strize ; the posterior plicature is slightly elevated, though distinct. I have not been 
able to observe the hinge of this species, but there can be little doubt that it 
belongs to the sub-genus Tellinelia. On the specimen represented in fig. 28, 
which is a cast, the lateral teeth are observable as impressions. 

Locality —Garudamungalum, in a bluish calcareous sandstone. 

Formation.—Trichinopoly group. 


2. TeLuina [TELLINELLA] ARrcorensis, Stoliczka, Pl. V, Fig. 2. 


Tell. testa transversaliter elongata, valde compressa, fere equilaterali, antice 
latiore, rotundata, postice angustata, sub-rostrata ; prope marginem distincte sulcata ; 
umbonibus prominulis, lateribus superioribus paululum declivis, fere rectis, margine 
postico antice convexo, postice insinuato; superficie striis confertis, subtilissimis 
concentricis eleganter notata. Cardo in valva sinistra duobus dentibus cardinalibus 
atque duobus lateralibus elongatis, sed paulo prominulis, instructus. 


Shell thin, very much compressed, transversally elongated, nearly equilateral, 
anteriorly rounded and broad, posteriorly gradually attenuated, angular, a distinct 
groove, bounded on either side by a moderately elevated ridge, running to the pos- 
terior end; beaks prominent, pointed, the upper sides nearly straight, descending, 
meeting at the beaks under an angie of 135 degrees; lower margin anteriorly 
convex, posteriorly flexuous, insinuated; surface minutely and very regularly 
concentrically striated. The hinge has in the left valve as usual two cardinal and 
two slightly prominent lateral teeth. 

This is a true species of Zellinella; it greatly resembles several recent species. 

Locality.—Ninnyoor, in a white earthy limestone. 

Formation.—Arrialoor group. 
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3. TeLuina [? Peronmoperma) scituLina, Stoliczka, Pl. IV, Figs. 10-13, and 
Pl. XVI, Fig. 30. 


Tell. elongata, moderate compressa, crassiuscula, inequilaterali, parte antica (7) 
breviori, ad marginem rotundata, parte postica producta et attenuata, sub-angulata, 
plicatura haud distincta ; marginibus superioribus fere rectis, declivis, angulum 130° 
formantibus ; margine inferiori convexiusculo, superficie striis distantibus, lamel- 
losis, crassiusculis seu corrugatis ornata. Cardo duobus dentibus cardinalibus 
ac lateralibus in utraque valva imstructus. 


Shell elongated, moderately compressed, more than one-third longer than 
high, marked with distant lamellar or rugose concentric striz; beaks promi- 
nent, superior declivities meeting with an angle of 130 degrees; the anterior 
side shorter, broadly rounded; posterior somewhat produced and attenuated, 
hardly flexuous, inferior margin almost evenly convex. The hinge has two cardinal 
and two lateral teeth in each valve, the posterior cardinal in the left and the 
anterior in the right are stronger than their respective anterior and posterior; the 
laterals of the left valve are considerably smaller than those of the right one, but 
quite distinctly traceable ; they are elongated, thin, marginal—The somewhat solid 
structure of the shell as compared to its size, and the peculiar apparently rough 
striation, readily distinguish this species from any other known. In form it closely 
resembles the Gosau Zell. Stoliczkana, but all our specimens are considerably longer 
in proportion to the height :—figure 10 on pl. v is in that respect somewhat incor- 
rect, and a second representation of the same specimen is given on pl. xvi, fig. 30. 
The posterior plicature is indistinct. As to form the shell bears a great resem- 
blance to a Mera, but 1 could not satisfactorily prove that the shorter side is the 
posterior ; to all appearance the shorter side seems in our shell to be the anterior 
one, at least there is in one specimen (fig. 10a, pl. v,) a small ridge behind the 
umbones which can only be explained as a fulerum ; I have not been able, however, 
to see the pallial sinus. 

Locality —Comarapolliam, in a light coloured sandstone. 

Formation.—Arrialoor group. 


4, TeELLINA [TELLINIDES] PRIMULA, Sfoliczka, Pl. V, Fig. 1. 


Testa ovata, fere equilaterali, tenuissima, valde compressa, antice rotundata, 
postice obtuse ac late truncata, jugo paululum elevato ab umbonibus ad marginem 
postero-inferiorem decurrente instructa ; marginibus superioribus paululum declivis, 
lente curvatis, margine inferiori convexo, postice vix flexuoso; superficie striis 
equalibus, subtilissimis concentricis induta. Cardo in valva dextra duobus dentibus 
cardinalibus distinctis et uno postico laterali instructus, dente laterali antico fere 
obsoleto. 


Shell oval, nearly equilateral (the posterior part very little shorter than 
the anterior), about one-third longer than high, very thin and compressed; the 
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beaks are very slightly prominent, the upper margin somewhat curved, but 
very gradually descending; the anterior side is rounded, the posterior convexly 
truncated, with a slightly elevated, rather broad ridge running from the beak to 
the postero-inferior margin. ‘The surface is very elegantly and most minutely 
concentrically striated, the striz being extremely fine, but distinctly elevated and 
separated by broader, though deep furrows. The hinge of the right valve has two 
distinct cardinal teeth, of which the anterior is bifid; the posterior lateral tooth 
is traceable, but rather distantly placed, the anterior lateral is obsolete. The more 
rounded and shorter form readily distinguishes this species from Tell. Arcotensis, 
and the less distinct posterior ridge and more oval shape of the shell appears to 
agree with some recent species, like Zell. coccinea, which have been referred to the 
sub-genus Tellinides. 
Locality. —Comarapolliam, in a greyish conglomeratic sandstone. 


Formation.—Arrialoor group. 


5. TeLyra [Arcopacia! menposa, Sfoliczka, Pl. IV, Fig. 9. 


Tell. testa oblonga, sub-compressa, fere equilaterali, antice late rotundata 
postice angulata, plicatura parva instructa ; marginibus superioribus declivis, prope 
rectis; margine inferiori convexo, postice flexuoso, insinuato. Cardo in utraque 
valva duobus dentibus obliquis cardinalibus, in valva dextra duobus lateralibus 
crassis instructus: anteriori dentibus cardinalibus approximato, posteriori remoto ; 
impressionibus muscularibus magnis, elongatis; sinu pallii lato, ad 3% totius teste 
longitudinis extenso, vix ascendente. 


Although the single specimen figured is only a cast, its form and otherwise 
very good preservation makes the shell so characteristic that it could not easily 
be mistaken for another species. The form is broadly oblong, about +th longer 
than high; the valves are somewhat convex, the beaks prominent, with the 
sides almost straight, sloping and forming an angle of 114 degrees; the anterior 
side is broadly rounded, the posterior angulated, somewhat flexuous, there being 
an indication of a small posterior plicature. There are two cardinal teeth in each 
valve, and in the right two very strong lamellar teeth, of which the anterior is 
thick and close to the cardinals, the posterior thin, lamellar, and remote ; no trace 
of lateral teeth is perceptible in the left valve. The muscular impressions are 
much elongated ; the pallial sinus deep, reaching to about 3rds of the length of the 
shell and scarcely ascending at all. On the anterior slope of the cast there are a 
few corrugations, and, judging from the strong impressions of the different parts, the 
shell must have been rather solid, and, on the whole, very much like the recent Ted/. 
discus. here is no trace of lateral teeth perceptible in the left valve, but such is 
nearly the case in some specimens of Z. discus also; the form and position of the 
other teeth is, however, so very characteristic that I think there can be little 
doubt of our species also belonging to the sub-genus Arcopagia, though the pallial 
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sinus is in the fossil form smaller than in any recent species of that group which J 
have examined. 

Locality.—Odium, in a brownish earthy limestone. 

Formation.—Ootatoor group. 


6. Tria [Arcopacia] piscires, Stoliczka, Pl. IV, Fig. 15. 


Tell. testa subdiscoidea, parvula, solidula, concentrice minute striata, equilaterali, 
antice ac postice rotundata, marginibus superioribus ad apicem angulum 116° 
formantibus ; dentibus cardinalibus in valva dextra distinctis. 


A small species, but very distinct from any of the other cretaceous Telline ; 
the disciform almost quite equilateral shape and the strong development of the 
lateral teeth entirely agrees with the sub-genus Arcopagia. It is not very probable 
that the specimen figured is a very young shell, for it is of rather a solid structure. 
The upper sloping lateral margins form an angle of about 116 degrees, the anterior 
and posterior ends being both rounded. 

Locality.—Moraviatoor, in a dark-brown earthy limestone. 

Formation.—Ootatoor group. 


7. TrLtina [TELLINIDES] apDPRESSA, Stolickza, Pl. IV, Fig. 14. 


Tell. testa ovato-elongata, pertenui, valde compressa, fere equilaterali, ad 
utram@que extremitatem late rotundata ; umbonibus paululum prominulis, marginibus 
superioribus parumper descendentibus ; superficie minutissime concentrice striata. 
Cardo in valva dextra dentibus duobus cardinalibus, anteriore bifido instructus ; 
dente laterali antico distincto, postico fere obsoleto. Altitudo: longit.—0°68. 


This is a remarkably compressed and very thin shell; it is almost equilateral, 
equally broadly rounded at both ends, and there is no trace of a posterior ridge 
observable; the upper margins are very little descending, the beaks being 
minute; the surface is covered with very fine and numerous concentric striz. The 
hinge of the right valve is composed of two cardinal teeth, of which the anterior 
one is bifid; the anterior lateral is distinct, but the posterior almost obsolete (it is 
too strongly represented in fig. 140). The proportion of height to length is 0°68. 

Var.—altitudine teste : longit. 0°60, pl. xvi, fig. 25; testa margine inferiori 
ad mediun parumper tnsinuato instructa. 

This form appears to be only a variety of the former, at least the only speci- 
men found at present does not allow of any better conclusion. The shell is slightly 
more elongated, and the upper margin slopes under an angle of about 142 degrees ; 
structure and striation of the surface is equally fine and quite similar to the former. 
There is a very shallow conspicuous depression running from the beak to the inferior 
margin, and this very much resembles some Psammotee, and is the principal 
character which gives the shell a somewhat different aspect from the one above 
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described ; however, the surface of this latter shell had greatly suffered in preparing 
the hinge line, and a very close comparison is now not easily made out. Both forms 
were found at the same locality and in the same rock. 

Locality.—Moraviatoor, in brown earthy limestone, 

Formation.—Ootatoor group. 


8. TreLtina [PaLmoma@Ra] INconspicua, Sowerby, Pl. IV, Figs. 6—8. 


1846. Psammobia? inconspicua, Sow., apud Forbes, Trans., Geol. Soc., London, vii, p- 142, pl. xv, fig. 18. 
1847. ? Tellina Grangei, d’Orb., Voy. Astrolabe, Palzont., pl. v, figs. 8-10. 


Tell. testa ovata, compressa, sub-equilaterali, parte antica longiori, paulo 
angustata, ad terminationem rotundata, parte postica breviori, late ac rotundate 
truncata ; marginibus superioribus declivis, angulum 140° formantibus, margine 
inferiori lente curvato; superficie striis concentricis incrementi instructis ; plica- 
tura posteriori sub-obsoleta. Cardo valve dextre dente unico bifido elongato 
anteriori instructus ; dentibus lateralibus in utraque valva duobus, in valva dextra 
fortioribus quam inv v. sinistra; sinu pallii profundo, lato, ascendente, ad termina- 
tionem uniforme rotundato. 


This is a very characteristic form, and the second species of true Paleomera. 
The shell is transversally elongated, rather compressed, inequivalve, the anterior 
part being somewhat longer than the posterior, though in some specimens the 
difference is less conspicuous than in others. The anterior end is narrowly 
rounded, the posterior rather broadly truncated. The surface of the valves 
is finely concentrically striated. The lateral teeth are stronger in the right than in 
the left valve, and of the cardinals I have only observed the long bifid tooth in the 
right valve. 

The more regular wedge-shaped form and the almost total want of the posterior 
plicature readily distinguish the present species from Pal. strigata, Goldf. 
D’Orbigny identifies his Tellina Grangei with this species, but I have some doubt 
that the identification is correct. D’Orbigny’s form is in some respect allied to 
our variety of 7. adpressa, but is considerably more inequilateral. I have seen 
d’Orbigny’s original in the Jardin des plantes at Paris, but the shell is so small 
and indistinct that, I confess, I am not acquainted with any of our Indian Zelline 
which I could confidently identify with it, and if the very young shell from which 
d’Orbigny has described his species be really the same as P. inconspicua, it would 
show that the posterior end becomes less distinctly ridged with advancing age. 

Localities—Alundanapooram and Serdamungalum, in whitish calcareous and 
bluish sandstone. 

Formation.—Trichinopoly group. 
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9. TrLitina [ANeuLUS] UNDaATA, Stoliczka, Pl. V, Fig. 3. 


Tell. ovato-elongata, solidula, convexiuscula inequilaterali, parte antica multo 
breviori, late rotundata, parte postica producta, flexuose attenuata ac plicatura 
distincta instructa; umbonibus incurvis, acutatis; margine antero-superiori brevi 
fere recto, postico lente curvato. Cardo in valva sinistra dente uno cardinali 
crassiusculo, altero (antico) tenui, paululum prominulo imstructus; dentibus 
lateralibus elongatis ; superficie concentrice obsolete striata. 


Shell ovately elongated, rather thick, somewhat convex, inequilateral, the 
anterior side is only about 1th of the total length of the shell, broadly rounded, 
the posterior attenuated, obtusely angulated and distinctly ridged; the beaks are 
prominent, incurved towards the front; the upper anterior margin is nearly straight, 
the posterior much longer and slightly curved ; both meet at the beaks with an 
angle of about 114 degrees. The surface is obsoletely concentrically striated, a 
rather unusual appearance in Tellina. 

I have seen only two left valves of this species; in both the middle cardinal 
tooth is strong, the other cardinal tooth in front of it thin and very slightly promi- 
nent; the laterals are elongated, and almost throughout of the same thickness. 
The peculiar convex form and solidity of the shell are very characteristic of this 
species. 

Locality.—Comarapolliam, in whitish sandstone. 

Formation.—Axrialoor group. 


10. Trxiina [ Linzarta? | semiscunpra, Stoliczka, Pl. V, Fig. 5. 


T. (Lin.) testa late subtrigona, valde compressa, fere equilaterali, antice ac 
postice rotundata, polita, concentrice crassiuscule striata, et in dimidio antico radiatim 
costulata ; wmbone paulo prominulo antice versus incurvo; marginibus superioribus 
angulum 180° formantibus, margine inferiori levissime curvato. 


The sculpture of the only specimen is so very characteristic that this species, 
though only known from a single imperfect specimen, can be readily distinguished 
from any other shell found in our South Indian cretaceous deposits. The whole of 
the anterior half is ornamented with flat radiating ribs, and the entire surface 
besides covered with concentric strive, being rather strong as compared with the size 
of the shell. The hinge could not be exposed on account of the very thin struc- 
ture of the shell. 

Locality —Serdamungalum, in a brownish calcareous sandstone; the species 
appears to be very rare. 

Formation.—Trichinopoly group. 
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11. Tevirna [Linzaria] scunprinis, Stoliczka, Pl. V, Figs. 6-7. 


Tell. ( Lin.) testa ovato-elongata, sub-inequilaterali, antice paulo longiori, 
ad terminationem late rotundata, postice breviori, paululum angustiori ac rotundate 
truncata, mediocriter convexiuscula, concentrice confertim costulata ad utrumque 
latus striis nonnullis radiantibus ornata, striis anticis crassiusculis ; umbonibus 
antice versus incurvis, prominulis ; marginibus superioribus moderate declivis, margine 
inferiori lente curvato. 


This species is as to form closely allied to two others from cretaceous rocks, 
Lin. concentrica, Reuss, and Lin. semiradiata, d’Orb. The first has the anterior 
side narrower instead of the posterior, and the second has distinct radiating lines 
only on the posterior side; thus the form, as above described, and the numerous strize 
are characteristic distinctions of the Indian fossil. The concentric striz or ribs 
are rather strong, but very close together, and even on the middle portion of the 
surface of the shell there are some indications of fine radiating lines. The right 
valve has an anterior cardinal tooth distinctly bifid, and a posterior, parallel to the 
margin, prolonged; the lateral teeth are distant and very distinct. 

Locality.—Comarapolliam, in a greyish sandstone. 

Formation.—Arrialoor group. 


XII. Family,—DONACID. 


Animals closely resembling those of the Tzzzrvip#, but the siphons usually 
are shorter, thicker, and with fringed orifices ; the foot is lingui-form, compressed, 
the palpi and gills of moderate size, one pair on each side. 

The shells are more or less wedge-shaped, transversally elongated, always 
strong and solid, closed on both ends, the posterior side often shorter, but some 
species are nearly equilateral, and a few others have the anterior side shorter ; 
the inner margin of the shell is smooth or crenulated; the hinge usually has 
two strong cardinal teeth in the left and one in the right valve; sometimes 
there is in the latter a small posterior cardinal tooth traceable; lateral teeth are 
two in each valve, those of the left are always smaller than the corresponding 
ones of the right valve, sometimes those in the left valve altogether disappear, 
but the right laterals very rarely become obsolete; the muscular impressions are 
strong and the pallial sinus deep, extending in the elongated forms like Hecuba, 
or Iphigenia, horizontally, in Donax and others it is ascending and dilatated ; 
ligament short, strong, generally supported by thickened fulcra. 

Deshayes was the first to point out some of the characteristic distinctions in 
the animals and shells of the Dowacip# and Tzrtzrvip#, urging their separation 
as two distinct families respectively. Formerly the genus Donaz was classed 
with Tellina. H. and A. Adams and others formed a sub-family under the 
name of poyaciy%, and there can be no doubt that the latter are very closely allied 
to the Tzrzr1v1pa, which is especially the case with regard to some of the forms 
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of Iphigenia, and others, possessing a thin shell. It is in fact by no means 
certain that a thorough examination of the animals of the various forms of Donaz 
and Tellina will greatly support a separation into two families, although the typical 
Telling and Donaces are apparently more distinct than is Scrobicularia for instance 
from Gastrana. With respect to form and structure of the shells we see that the 
TeLttinipzZ are analogous to the Scrozicvrarips#, while, as already mentioned, 
the Dowacip# exhibit a similar relation to the Paruizps%. On the other hand, the 
Dovyacip# form a good connecting link between the THZZIINACEA and the 
VENERACEA, so much so that several authors like Philippi and others consider 
it more correct to class Venus and allied genera in the family Tezzivipz ; this 
is, however, for reasons which I have already (p. 103) stated, by no means justifi- 
able. The following recent and fossil genera and sub-genera may be conveniently 
distinguished. 

1. Tancredia, Lycett, 1850, ( Hettangia, Terquem, 1850, see Morris and 
Lycett, Mollusca of the Great Ool., Paleont. Soc., London, 1853, pt. II, p. 90). 
Shell equivalve, sub-equilateral, anterior side usually somewhat produced, narrowly 
rounded at the extremity, posterior side shorter, generally sloping and obliquely 
truncated, ligament short, external; hinge with one or two cardinal teeth in 
each valve, a small anterior in the right and a similar posterior in the left valve 
being sometimes developed; lateral teeth two in each valve, approximate to the 
cardinals, and usually stronger in the right than in the left valve; muscular im- 
pressions oval, pallial line simple. ; 

This is, as far as I know, the oldest form which certainly belongs to the 
family Dovacrpz. The resemblance is indeed so great, that it is almost difficult 
to distinguish the fossil Tancredie from some Donaces and Iphigenie. As regards 
form they resemble both, but as regards dentition they are more allied to Iphigenia, 
there being either one or two unequal cardinal teeth in each valve. Tancredia is 
said, however, to possess an entire pallial impression, which is rather remarkable and 
not to be met with in any of the recent species of Dowacip#, though it is very 
small in some belonging to Galatea. 

Species of Tancredia are described from the Lias, Dogger, and Malm; one 
species, J. americana, is also noticed from American cretaceous deposits; but it is 
very probable that some of the triassic and rhzetic forms have also to be referred to 
that genus. Meek in his Check list of cretaceous North American fossils proposes 
for Tancredia a special family which seems to me perfectly unnecessary. For the 
various forms of typical IJYACHA, some of which have a sinuated and others an 
entire pallial impression, sufficiently show that we cannot lay too much stress 
upon that character. 

2. Isodonta, Buvignier, 1852, (Statistique Geol. de la Meuse, p. ii; =? Sower- 
bya, @Orb.), Shell equivalve, sub-equilateral, solid, right valve with two almost 
horizontally diverging cardinal teeth, left valve with one central cardinal tooth, two . 
lateral teeth in each valve much stronger in the right than in the left valve. 
Isodonta Deshayesea, Buv., from the Oxford clay, is the type of the genus. 
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Lycett (Suppl. Monog. on the Moll. from the Great Oolite, Palsont. Soc., 
London, 1863, p. 65,) describes several species of this genus, adopting for them 
d’Orbigny’s name Sowerbya, as a synonym of Jsodonta. D’Orbigny (Prod. I, 
p. 363,) suggested this name for a jurassic species, S. crassa, of which he says that 
it possesses a cartilage-pit. Lycett suggests that that author had likely seen only 
the right valve and took the median pit, which corresponds to the tooth of the left 
valve, as a cartilage-pit, believing, therefore, that the genus was allied to Wactra. 
This may be, and probably is, the case, but as neither d’Orbigny nor, as far as I 
know, any subsequent author had as yet given a description and figure of the type 
species, it is impossible to accept his name in preference to, and as a substitute for, 
Isodonta. It may after all turn out to be something else, and it is far preferable 
to keep such uncertainties out of our lists. No other but jurassic species of 
Isodonta have been described, and they are few in number. ‘The strongly 
developed hinge-teeth and their arrangements readily distinguish that genus from 
Tancredia. 

3. Lygerella, Stoliczka, 1870, ( Egeria, Lea, 1833, Contrib. to Geology, p. 49, 
non idem Roissy or Leach). Shell elongated, sub-trigonal, anterior side much 
shorter than the posterior; hinge with two cardinal teeth in each valve, one of 
which is bifid, lateral teeth none, sometimes they are indicated by a thickening 
of the margins; ligament external, apparently on the shorter side, inner edge of 
shell occasionally crenated. 

Lea described several somewhat different species under this genus. Conrad 
referred the orbicular forms to Mysia and Spherella, and they certainly belong to 
the Lucryrp, reserving the name Lgeria for such forms as J. subtrigona and ovalis 
of Lea. These shells externally very much resemble the sub-genus Mera of Tellina, 
but as the latter never have the inner margin crenated, it is probable that the 
present classification of the genus is the more correct one. Conrad in his Check 
list of eocene N. American fossils (1866) refers seven species to the genus. 
Deshayes and others describe similar tertiary forms, but we must yet wait fora 
better characteristic in order to be able to distinguish the genus sufficiently from 
Donazx and several of its sub-genera. 

4, Donax, Linné, 1758. Shell ovately elongated, anterior side usually the 
longer, wedge-shaped, rounded at the end, posterior shorter, obliquely truncated, 
surface variously striated and covered with an epidermis ; hinge with two cardinal 
teeth in the left and one in the right valve, lateral teeth stronger in the right than 
in the left; pallial sinus deep, broad and somewhat ascending; inner edge of 
shell smooth or crenulated. 

The genus Donaz has been restricted by H. and A. Adams for the species 
of the type of D. rugosus, Linn., while some other forms resembling compressus 
have been placed by the same authors in the sub-genus Latona of Schuhmacher. 
I confess that Iam unable to find even a sub-generic distinction of any value 
between the two divisions; a few of the other sub-genera are, however, more 


easily definable. Some of the species like D. vittatus ought to be referred to Serrula. 
2K 


134. CRETACEOUS PELECYPODA 


Again, some of the fossil species in form resembling Donax have been called by 
paleontologists Donacites, but the name cannot with our present knowledge of the 
respective shells be allowed to have any signification in conchological literature. 
4a. Serrula, Chemnitz, ? Shell elongated, sub-equilateral, anterior side 
inflated, somewhat flexuous, rounded, posterior equally or slightly less produced, 
sub-compressed, with a rounded plicature, angularly rounded at the end; fulcra 
not very prominent; surface concentrically and partially radiately finely striated. 
The well known European D. trunculus, Linné, may be considered as the type 
of this sub-genus. Some of the species like D. naviculus or gracilis appear to 
be more brackish forms and in form and dentition allied to Iphigenia. The 
lateral teeth are small in the right valve and obsolete in left; there is besides 
a small anterior cardinal in the right valve, not usually noticed in other forms 
of typical marine Serrule. 

4b. Heterodonax, Mirch, 185? Shell broadly triangular, somewhat rounded, 
sub-compressed, smooth, covered with epidermis ; hinge-teeth distinct in both 
valves. Deshayes’ D. ovalinus is the most characteristic form of this sub-genus. 

4c. Capsella, Gray, 1854(?) Shell very much elongated, posterior side 
much shorter, oblique, with a rather sharp plicature, sub-angular at the end; 
surface covered with a thin epidermis. D. acutangulus, Desh., is about the most 
typical form of this group. 

4d. Hecuba, Schuhm., 1817. Shell sub-triangular, sub-equivalve, anterior 
end narrowly rounded, posterior more or less produced, concave at the upper 
marginal slope, supplied with a very sharp plicature, angular at the end; lateral 
teeth strong in both valves, and besides that the right valve has near the anterior 
end of the slope a marginal groove, in which fits the corresponding edge of the 
left valve. The best known species of the present type is D. scortwm, Linn. ; 
it represents a better marked sub-division than any of the other sub-genera. 

5. Iphigenia, Schuhm., 1817. Shell elongated, of tellinoid form, but 
rather inflated ; hinge with two cardinals in each valve, the anterior in the right 
the smallest, lateral teeth obsolete or nearly so; sometimes indicated in the 
left valve; pallial sinus deep. The species of Iphigenia are estuary shells, 
covered with a greenish epidermis ; they are at present only known from America 
and the Senegal, but one species, and this a very large one, certainly occurs in 
the Ganges delta. They form a natural passage from most of the marine 
Donaces to the more brackish or fresh water types which follow next. Chenu 
accepts for these shells Lamarck’s name Capsa, quoting at the same time 
after d’Orbigny some fossil forms which have nothing at all to do with this genus, 
Deshayes as well as d’Orbigny having taken the name Capsa in a totally 
different sense from Chenu. 

6. Lischeria, Bernardi, 1860, (Monog. des genres Galatea et Fischeria, 
Paris). Shell. broadly triangular, rather high, covered with epidermis; hinge 
with two cardinals in each valve, the posterior one in the right valve small, 
marginal; two small laminar, lateral teeth in the right valve; pallial sinus deep. 
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Bernardi describes one species, F. Delesserti, from the rivers of Guinea. Its form. 
and general character is said to be intermediate between Iphigenia and Cyrena, 
differing from the latter by its pallial sinus and the smaller number of hinge- 
teeth. F. curta, Dunker, also from Eastern Africa, is a second species. 

7. Galatea, Brug., 179? Shell sub-trigonal, thick, covered with a strong horny 
epidermis ; hinge with two cardinal teeth in the right and three in the left valve, 
all much elongated, lateral teeth two in each valve, pallial sinus deep. The species 
are from the Nile and the rivers of Western Africa. Bernardi examined the animal, 
and he states that it is more allied to Donaa than to Cyrena. T. Prime gives a list 
of thirteen species of Galatea (vide Proc. Acad. Nat. Se., Phil., 1861, p. 25). 

Deshayes suggests that Swnetta—=Weroe also probably belongs to the Dowacip#. 
There is no doubt that if we compare the general character of the shell of such 
species as §. Solandri, Gray, with its thick olivaceous epidermis, we are strongly 
reminded of its great similarity with Iphigenia, but in this as in all other species of 
Sunetta the hinge possesses three cardinal teeth in each valve and one anterior lateral. 
Such arrangement entirely agrees with typical VzvERrip2, and L would, therefore, 
prefer, from analogy of the shells, the classification of Swnetta next to the fossil 
Grateloupia. TI hope shortly to be able to return to this question, as soon as T shall 
have an opportunity of examining the animals of some of our eastern species, for up 
to the present time the animal of Swnetta is not known. A peculiar form of Sunetta 


identical or very similar to Solandri, Gray, appears to be common on the Bombay 
coast. 


I have already remarked that the first forms allied to Dowacrpz appear in the 
Trias; there are at least no species from palzeozoic rocks which, even from external 
resemblance, could be referred to that family. In the Lias we have full evidence 
of the occurrence of TZancredia (or Hettangia) ; and next comes Isodonta from 
jurassic beds; true Donaces first appear in the cretaceous period, and their number 
very gradually and sparingly increases until the present time at which the family 
obtains the greatest development. Sowerby, in his most recent monograph of. the 
genus Donaz (Thesaur. iii), describes 65 species ; including those of the other genera 
and later additions, there are about one hundred species known, distributed all 
over the temperate and tropical seas, being, however, as usually, more numerous 
in the latter. Of the tertiary species there are no more than about 22 species on 
record, and of these the larger number belongs to the eocene fauna of the Paris 
basin, if really all the species prove to be distinct. 

From eretaceous rocks I have but little to mention besides the Tancredia 
americana, M. and Hayd., already alluded to. M. Coquand (Pal. de Const., 
pl. vi, fig. 18,) described a species as D. Loryi; the shell may belong to the 
sub-genus Capsella, Gray, but it may equally well bea Mera (Trrxrmwip2x), or 
even a Saxicava. Gabb describes Donaw latus from the Tejon group of California, 
(Pal. Calif. ii, p- 183, &e.). Other species noted as Donaxr from eretaceous rocks 
have been shown to belong to different genera. I am acquainted with a single 
specimen from our South Indian cretaceous rocks; it appears to be a true Dona. 
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DONAX, Linné, 1758. 
Donax, sp. ind., Pl. V, Fig. 4. 


I have figured this form simply to draw attention to this very interesting 
species, apparently the first occurrence of a true Donax in the eastern cretaceous 
deposits. The form of the right valve (the only one found) entirely agrees with 
typical Donaces, except that it is somewhat more convex than most other allied 
forms are. The specimen is only a cast, but the impression of the cardinal, a strong 
anterior and a small approximate posterior lateral tooth, are distinctly traceable. It 
could be suggested that the shell was a Zellina, there being some such similar forms 
belonging to Mara and also to Macoma, but the very strong marginal impressions 
of the shell clearly indicate its solid structure, such as we find to be characteristic 
in Donax. It is to be hoped that further researches will be successful in procuring 
better materials from which the species may be sufficiently characterized. 

Locality —South-east of Parchairy, in a brownish calcareous sandstone. 

Formation.—Trichinopoly group. 


IV. Order. VENERACEA, 


Taking the family Vewrrrpm as including the most typical forms of this order, 
the animals are characterized by an oblong, moderately thick form with the mantle 
margins widely open in front, and posteriorly with two separated, moderately 
elongated, siphons; the foot is generally large, laterally compressed, sometimes 
(Carpiups) rounded near the base, often with a byssal groove, but rarely with 
the byssus developed, pointed at the end; there is one pair of elongated gills on 
either side of the body, and the labial palps are large and sub-trigonal. 

The shells are oblong, generally longer than high, sometimes rounded, mostly 
closed in front, slightly gaping posteriorly, solid and covered with a thin deciduous 
epidermis. The hinge is composed of two or more cardinal teeth in each valve, 
either fitting one beside the other or crossing each other; lateral teeth are often 
present. The muscular impressions are generally well marked, oval, slightly 
impressed, the pallial line slightly sinuated, or entire; the ligament is always 
external. 

The families belonging to this order are five; the Purricozips, VenErip2, 
Gossipm, Ovrexips, and Carpirp#. This arrangement is considerably different 
from that, for instance, adopted in H. and A. Adam’s “ Genera.” 

Those authors associated with the first named family the Gzavconouyr» which 
I have placed in the MYA OFA, stating the reasons for that transfer (see p. 89). The 
Vrverrp# are divided into four sub-families, rapesIN/, VENERINE, SUNETTIN#, and 
posivuw, the first of which I consider to be the nearest allies to the Perricori”. 
The family Gzossrpm has been made to include besides Glossus (= Isocardia, Lam.,) 
Trapezium, Coralliophaga, and several other allied genera which were formerly 
referred to the raprszvz, also Cyprina and its allies for which H. and A. Adams 
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adopted a special family. The study of the very numerous fossil forms has, I think, 
fairly established the propriety of this altered classification. H.and A. Adams’ 
CrreyorpEID®, proposed for the genus Cyrenoidea, Jonas, do not belong, 
I believe, to this order, but to the ZUCINACEHA. 

Looking upon the relations which the present order offers, as compared with 
the previous one, we have in the family Pzrrrcozrp® a good connecting link. They 
mostly have the united mantle margins and a rather small somewhat digitiform 
foot similar to that of the MYACHA, while they partially possess the prolonged 
divided siphons of the ZTHLZLINACEA ; their burrowing habits recall 
the PHOLADACEA, but the general character of organisation of the animals 
as to the division of the siphons, the form of the gills and of the palpi, and the 
hinge of the shell, is that peculiar to the VENERACEA in general. Similar 
repetitions of the characters of previous orders are met with in other families. 
Thus, for instance, do the Doszwiy# represent, strictly speaking, quite a "peculiar 
type of shells, combining various characters. Some of them have the siphons 
elongated and united, like the Myzp#, but a thick crescent foot such as we only 
find again in the Lercrvip# ; the shells often have great affinities to the Tezzryrp.x 
in the form and distribution of the hinge-teeth as well as in the form of the 
pallial sinus. 

The Gzossrp#, in part, and also the Carpirp#, appear to form in the arran gement 
of the hinge-teeth transitions from the VENEHRACEA to the CHAWMACEA. 
In the former family the hinge-teeth are, namely, often placed parallel to the hinge 
margin, which is one of the principal characters of Chama, while in the Carpupx 
the cardinal teeth cross each other, which does not occur in any other family; but in 
some of the more elongated species, particularly those living in fresh and brackish 
waters (Lymnocardium) the transmutations from the ordinary arrangement of the 
teeth in the Vewnzrrps can clearly be traced to that of the typical Carpzrrp. 
Thus, on the whole, all the different genera appear to form a natural order belonging 
to one type of shells. 

In a paleontological point of view the VENERACHA are of very great 
importance, and many species characteristic for different strata belong to this order. 
When compared, however, with the I/Y4CZA, they may be said to belong to a more 
recent period. The Mye and their allies seem to have their greatest development 
in the lower mesozoie epoch, the CHA MACHA in the middle and upper mesozoic, 
the VENERACEA in this last and in the lower cainozoic, the THZLZLINACEA 
in the cainozoie and recent, and the PHOLADACEA in the recent epoch. At 
the same time forms belonging to the VENHRACEA are not absent in older forma- 
tions. Some species of Perricorrp#, Gtossrp#, and probably also of the Carpi» 
are to be met with already in paleozoic rocks, and from that time their number gradu- 
ally increases until the present epoch. The Vzvrrzp# do not make their appearance 
much before the cretaceous period, and the Orrzyipa are found at the base 
of that period in brackish and fresh-water deposits. 

21 
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XIII. Fumily,—_PETRICOLIDA. 


(LirHoPHAGA, Lamck. et auctorum). 


The animals have a more or less prolonged, thin, sub-cylindrical foot, generally 
provided with a byssal groove, the byssus itself being, however, sometimes 
rudimentary, sometimes obsolete; the mantle margins are united along the greater 
part of the ventral side; they are thickened and reflected over the edges; the 
siphons are for a shorter or greater distance from the base united, but separated 
towards the end, and each of the orifices is fringed; one pair of gills exists on 
each side; they vary in size, as do also the palpi, the length and height of which 
still more depend upon the size of the animal than the corresponding dimensions 
of the gills. 

The shells are solid, compressed, or more or less inflated, slightly gaping in 
front and more widely behind; they usually burrow in stones, very rarely in 
loose sand; the valves are inequilateral, sometimes unequal, and occasionally 
covered with a horny epidermis; hinge small, with two or three cardinal teeth 
in each valve; no lateral teeth are present; ligament external; pallial sinus 
deep and always well developed. 

The nature of the habitat of these shells is the cause of considerable variation 
as regards their shape, so much so that it is often almost impossible to determine 
its limits among a large number of specimens evidently belonging to the same 
species. I have already stated my reasons for treating the present family at the 
head of the whole order (see p. 186). 

The genera referable to it are Petricolaria, Petricola, Choristodon, Saxidomus, 
Rupellaria (as emended), and Venerupis. In placing the last genus in this family, 
I follow the classification proposed by Deshayes; and there can be no doubt that 
in habits, as well as in the organisation of the animals and shells, this classification 
is preferable to that in the zapzsrva; I shall again allude to this point when speak- 
ing of this last sub-family. Fischer (Jour. de Conch., vol. v, 1856, p, 324,) 
says that Naranio ought to be classed next to Choristodon, and H. and A. Adams 
consider both genera as identical; but I have already remarked (p. 91) that, 
judging from the figure in the Proceedings of the Zool. Soc. for 1863, there appears 
to be a strong relation between that genus and Clementia, as well as the fossil 
Psathura of Deshayes. The study of the anatomy of Clementia must now show 
what position in the system it ought to take; it either belongs, with Naranio 
and allied forms, to the present family, or to the posinzzmvz, or to the family 
Grauconomyips%. Weinkauff, (Conch. des Mittelmeeres, vol. i, p. 94,) describes 
with Petricola and others also Luwcinopsis, Cypricardia, and even Cyamium in one 
family which he calls Zrrzopuaca after Lamarck. 

Tn a fossil state there are not many species of Pxrricozivz known. Some 
forms, similar to Petricola, already occur in the trias, a few were described from 
the jura, but only in the cretaceous deposits do we meet the first satisfactorily 
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determined species. They gradually increase in the tertiaries and attain their 
maximum of development in the present seas. About 70 species are known 
recent, and when the rocks and coral reefs, as, for instance, those of our eastern 
seas, have been more assiduously searched large additions may be expected. Their 
distribution is very large; with the exception of the arctic seas, they occur almost 
everywhere, especially, however, where coral reefs are to be found. 

1. Petricola, Lamarck, 1801. Shell oviform, or sub-cylindrical, produced 
posteriorly and more widely gaping than anteriorly, sometimes with unequal valves, 
the right one being larger and reaching with the edges over the left one all round: 
surface radiately and concentrically finely ribbed, and often lamellar, usually covered 
with a thickened epidermis; hinge with two cardinal teeth in each valve; some- 
times the posterior cardinal of the left, or the anterior of the right valve become 
obsolete; or in very aged specimens all the hinge-teeth disappear, as they do, for 
instance, in Savicava ; again, in others there is in the left valve a distinct indication 
of a third posterior tooth, and an additional anterior tooth in the right valve is also 
indicated. 

There are two different types of shells classed under the genus Petricola. 
The one,—and for these the name Petricola ought to be reserved,—are represented 
by P. lithophaga, Retz.; they have an oval shape, are thick anteriorly, attenuated 
posteriorly, more or less globose, solid, with the hinge-teeth usually short and thick. 
The pallial sinus varies, being either wide and obtuse (as in the type species) or 
angular (as in P. monstrosa). 

The miocene shell which Conrad (Proc. Phil. Acad., 1862, p. 576,) introduces 
as Pliorytis centenaria (Petricola, olim) in the family Pereicozip.s is to all appear- 
ance a Capsa ( Asaphis). 

la. Petricolaria, Stol., 1870. The second group is represented by Pet. phola- 
diformis. In this the shell is very much elongated, sub-cylindrical, the sinus narrow 
and very deep; the hinge has two teeth in each valve, attached below the hinge 
area and curving upwards; in the right valve the anterior tooth is hook-like, the 
posterior much larger, broadly laminar and bipartite; in the left the anterior is 
very large and bipartite, its anterior portion almost representing a separate hook- 
like tooth corresponding to the anterior tooth of the right valve, the posterior portion 
is thick and prominent and longitudinally grooved; besides this there is a small, 
sometimes obsolete posterior cardinal tooth. Although there exists a decided 
similarity between the hinge of Petricola and Petricolaria, there is a very marked 
distinction between them. Fischer examined the animal of Pet. denticulata, 
Hanley, and he records (Jour. de Conch., vol. v, p. 326,) several important distine- 
tions in the elongated form of the palps, gills, &c., as compared with those of Petricolu 
proper, but he is inclined (ibid p. 329) to consider these as variations of one and 
the same type. No doubt such is and must be the case in all other families also, 
but at the same time the distinctions pointed out appear to me to be in favor of a 
separate (at least sub-generic) grouping of these forms. I may add that there is 
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strong geological evidence for the separation into two genera, for while we meet 
with typical Petricole already in the cretaceous (and probably jurassic) period, we 
only find Petricolarie in recent or in sub-recent deposits. 

2.  Choristodon, Jonas, 1844. Shell ovate, tumid, truncate behind, rather 
solid, with a rugously striated surface generally covered by a calcareous coating ; 
valves nearly quite closed; hinge, strictly speaking, with three cardinal teeth in 
each valve; in the right the two anterior are distinct, the posterior is represented by 
a low ridge only; in the left the middle tooth is thick and bifurcated ; the two others 
very small and often almost obsolete; muscular impressions large, pallial sinus 
deep, broad and obtuse. 

Fischer (Jour. de Conch., vol. v, p. 323, &e.,) carefully examined and compared 
the animal and shell of Choristodon, of which Ch. divaricatum, Chem., is the type, 
with those of Petricola, and he considers the distinction between both to be a 
generic one. With regard to the animal the very small size of the palpi of Chori- 
stodon is especially noticeable as compared with that of Petricola. Fossil species 
which in general form quite resemble the present genus already occur in cretaceous 
rocks. 

3. Saxidomus, Conrad, 1837. Shell ovate, ventricose, solid; lunule and area 
indistinct; hinge with three to four cardinal teeth, the latter number occasionally 
oceurs in the right valve; muscular impressions large, pallial sinus deep, horizont- 
ally extending. The species of Savidomus mostly are from the American seas, few 
in number, and, strictly speaking, they are only a sub-division of Venerupis. 

4. Rupellaria, Fl. de Bell., 1802. Shell elongated, moderately tumid, 
surface rugously striated and ribbed, distinctly gaping posteriorly; hinge in the 
right valve with two cardinal teeth, and a third very small, but usually obsolete, 
anterior; the middle one is prominent, curved as in Petricola; the posterior is lon- 
gitudinally laminar, low and bifurcate ; in the left valve are three distant and very 
unequal cardinal teeth ; the middle one is similarly projecting as the corresponding 
tooth in the other valve. Rup. lamellifera, Conrad, may be considered as the 
type of the genus. Deshayes (Paris foss., 2nd edit., p. 402,) says that the name 
Rupellaria was applied by Fleuriau de Bellevue to a species of Petricola and 
not a Venerupis. As the type of the last genus is well known, and as there 
have been unquestionable differences pointed out between Fl. de Bellevue’s 
Rupellaria and true Petricola, it seems probable that that author had under view 
one of the shells for which the former name may be restricted. I am sorry to 
say that Fleuriau’s opuscle is at present inaccessible to me, but even should my 
supposition not be entirely supported by the facts, I still believe that the former name 
ean be secured with advantage for those Petricola-like forms of Venerupis. There 
ean be little doubt that the generic separation from Venerupis has a good ground ; 
the hinge as compared with that of the compressed true Venerupis is really very 
different, more like that of Savidomus and Petricola, and equally distinct also is 

the shape of the shell, as I shall presently indicate more clearly. 
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5. Venerupis, Lamarck, 1818. Shell sub-quadrangular,* more or less 
laterally compressed, posteriorly often somewhat dilatated and gaping; surface 
radiately ribbed, and at least towards the posterior end laminar; hinge with 
three usually distinct sub-equal teeth in each valve, the middle teeth generally 
are the strongest and furrowed; the anterior tooth of the right valve usually is 
the smallest, but it very rarely becomes obsolete. Lamarck’s Donaw irus, Linn., 
is the type of the genus. 

The hinge-teeth of Venerupis are very distinct from those of Rupellaria as 
restricted; they are sub-equal, close together and diverging, exactly similar to 
those of Tapes. This form of the hinge-teeth is observable even in those species 
which are a little ventricose and resemble Rupellaria in form. For this reason the 
genus has been classed by H. and A. Adams in the rapzszya, but the general charac- 
ter and ornamentation of the shell with the overlapping margins of the mantle 
anteriorly, as distinctly indicated in some species, further, the rounded form of 
the small foot and the habitat of the shells, sufficiently indicate their close 
relation to Petricola. 

List OF CRETACEOUS SPECIES. 

With the exception of a single imperfect specimen, I am not acquainted with any species of 
PETRICOLID from the cretaceous rocks of Southern India, but a few have been described from other 
countries. Pictet and Campiche (Pal. Suisse, 4™° ser., p. 163, &c.,) quote the following :— 

1-4.—Petr. neocomiensis, Buv., Pet. Rhodani, P, and R., and Pet. Meriani, P. and C. (both 
probably belonging to Choristodon), Escheri, P. and C. 

Petr. nuciformis and canaliculata of Sowerby are justly excluded from this family altogether ; 
the former is a Cordis, or some allied genus, and the latter a Cardium. 

5-7.—Venerupis neocomiensis, Buv., V. Landeroniana, P. and C., and /. Saxoneti, P. and C. 
The two former are known only from cast specimens; the first may be a Rupedlaria ; and the last, 
of which Pictet and Campiche only give a short characteristic, may also belong to the same genus. 

Ido not know of any other species having been described since Pictet and Campiche’s 
publication, 1865. 

8.—Choristodon? A single specimen occurred in the white limestone of Ninnyoor. It 
has the general form of Choristodon, and traces of shell certainly indicate by their earthy and soft 
structure a species of this genus. The shape is quadrangularly ovate and very tumid; the surface 
appears to have been finely striated concentrically, and a deep ascending sinus is indicated, though 
not distinctly ; vide pl. xvii, fig. 3. 


XIV. Family, —VENERID A. 


The organisation of the animals belonging to the present family must be 
regarded as characteristic of all the VHNERACHA. Asa rule, the animals have 
an elongated or roundish oval shape, are moderately thick, have a thin mantle with 
thick, sometimes crenated edges, united only for a very short distance below the 
siphons. The gills are large, sub-angular, two on each side; the palpi generally 
small. The foot is stout, sometimes thick, sub-quadrangular, but usually prolonged, 
pointed at the end, and below sometimes furnished with a byssal groove, the byssus 
being, however, developed only in some of the compressed forms, like Tapes and 
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allied genera. °The siphons are thick, of moderate length, united only at the base, 
separated for the greater part of their length and with each of the orifices fringed ; 
sometimes they are united nearly up to the end, and in such cases the terminal 
orifices are not fringed. 

The shells are oval or elongated, though the length very rarely exceeds double 
the height, except in some of the fossil forms; the structure is mostly solid and 
calcareous, seldom thin with a somewhat nacreous like appearance inside (Clementia). 
The hinge has, with slight modifications, generally two or three cardinal teeth in each 
valve, sometimes there is one additional, and at other times one or the other of the 
three cardinals becomes obsolete; a lunular tooth is often present, but no other 
very distinct lateral teeth occur; the ligament is always external, supported by 
strong cicatrices; the pallial sinus usually of moderate size, occasionally only indi- 
cated by the pallial impression being truncated posteriorly. The outer surface of 
the shell is very variable, either smooth or striated, sometimes cancellated, but 
rarely provided with spines. All the recent species inhabit flat shores, burrowing 
in sand or mud, and are, according to their habitat, covered with a thinner or 
thicker epidermis; as a rule, they are strictly littoral inhabitants. The geographical 
distribution is in other respects world-wide; the eastern, especially the Indian and 
Australian seas, are, however, the richest: some, like Cytherea, especially the Circe 
group, Callista, Sunetta, and several others, are mostly peculiar to them; others, 
like Dione and partially Tivela, are prevalent in the American seas; while only 
few comparatively, like Dosinia, Caryatis, Gomphina, and others, have a more uni- 
form distribution in the eastern and western seas. 

Dr. E. Rémer is publishing 4 Monograph of the Vzvzripx (under the name 
“oenus Venus”) with beautiful illustrations in the “Novit. Conchologice.” The 
descriptions of the species of the Cytherea group have nearly all appeared, but lists 
of most of the other species of the family have already been printed in the “ Malaco- 
zoologische Bletter.” Dr. Pfeiffer lately also began a Monograph of the family in 
Martini and Chemnitz’ ‘“Conchylien-kabinet ;” he has also published some 
preliminary remarks in Mal. Bleett. for 1868. 

In a classificatory point of view the study of recent forms has an unequalled 
advantage over that obtained from fossil forms; and as the above-mentioned publi- 
cations are now in progress, I will not encroach upon the field beyond what seems 
absolutely necessary for the correct (as far as possible) determination of the fossil 
species, particularly those occurring in cretaceous deposits. A few indications may 
prove useful to Dr. Rémer’s and Pfeiffer’s work.—I cannot omit to notice the en-_ 
tirely uncustomary arrangement which Dr. Rémer is introducing by his genera, 
sub-genera, sections, and sub-sections, all of which he often designates with separate 
“generic” names, without using them in any way in his nomenclature. What use 
then are these names? Simply to remain to be written on labels of a carefully 
arranged cabinet ?! If they are at all useful, they must become familiar in science, 
and if we admit a “ genus [sub-genus] species,” it will probably serve all purposes 
of science and still not lose much of its convenience. 
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Considering geological history, the Veneracea are not very old. The first 
forms externally very much resembling Cytheree, Calliste, and Caryates are met 
with in jurassic (very seldom any in triassic) strata; Hriphyla (of the posryims ) 
and perhaps Cytherea appear to be, however, the only genera well ascertained 
to occur in the lower and middle mesozoic beds. In the cretaceous period the 
number of species gradually increases, and many of the recent genera there make 
their first appearance. Their then geographical distribution, (as at present 
known), very slightly, however, indicates the one they now possess.—In the older 
tertiaries, forms of Cytherea, especially of Caryatis and Callista, are common, 
but very few of Tivela, and scarcely any of Circe, Lioconcha, Venus, Sunetta, &c., 
are to be found. On the whole, the character of the fauna is very little altered 
in the eocene, as compared with that of the upper cretaceous period. In the 
upper tertiaries, (the miocene, &c.), there is, however, a rapid change in the 
fauna, and, with few exceptions, the forms are the same as those living at the 
present day; several of the recent tropical genera and some identical species 
were then living in more northern European latitudes, indicating the then existing 
conditions of the climate and its gradual changes. I look upon the family Veverrsz 
as particularly interesting in this respect, and the first and great desideratum we 
have at present to look to is the exact study of the present habits of these aged forms, 
in order to be able to make correct conclusions as regards the conditions of climate 
and life during the middle and upper cainozoic period in Europe. 

I shall now give ashort account of the generic and sub-generic forms of the 
Vevrrip&, according to their arrangement in four sub-families,—7r4pzszz, 
VENERINE, SUNETTIN®, and posryun#; the first connects the family with the 
Perrricotip#, and the last indicates a good passage to the Cyprrinipz. <A review 
of the species described from cretaceous deposits will follow the general account. 


a. Sub-family,—TAP ESIN 2. 


The species referred to this sub-family agree with each other in several important 
points of their structure. The animals have a digitiform foot, gradually attenuat- 
ing towards the end, which is pointed ; near the lower base the byssus is generally - 
well developed; the mantle margins are only for a short distance united below, but 
sometimes separated at the outer edges all round; the siphons are moderately 
produced, thick, united at the base, and for a short distance separated at the 
end, with strongly fringed margins at the orifices. 

The shells exhibit a great deal of variation in their form; they are always 
inequilateral, the anterior side being the shorter one; their surface is either smooth, 
or more often concentrically elegantly ribbed, or sometimes radiately and divaricately 
striated ; they are generally thin, and the inner margin is very rarely crenulated; the 
pallial sinus is of moderate size, either horizontal or ascending ; the hinge is composed 
of three cardinal teeth in each valve; the distinctive characteristic of the teeth 
is, that they are always situated close together, as if radiating from one point; they 
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are vertically erect, laterally compressed, and generally bifid, with the exception 
of the most anterior tooth in the left, or sometimes in both valves: this peculiarity 
is indeed so characteristic as compared with the hinge of Venus that no doubt can 
be entertained in the determination of the shell; it is the most constant of all 
the other characters of the sub-family, and when combined with a compressed 
shape of the shell, as, for instance, in /. literata, Linn., the resemblance of such 
forms to Venerupis (of the Prrricorm.s,) is, as already mentioned, striking. 
The only rather solid shells are those belonging to the type of 7. pinguis, Chem., 
mostly approaching in character some species of JJeretrix. 

In 1864 Dr. Ed. Romer published in the Malaco-zoologische Bletter “a 
critical synopsis of all the species belonging to Zapes, a sub-genus of the genus 
Venus.’ The author admits four sections of Zapes, each under a different name. 
They are Paratapes(=Textrix, Rém.,) Parembola, Amygdala, and Hemitapes. 
I have already recorded my opinion with regard to the propriety of the names 
which Dr. Rémer gives to his sections or sub-sections. I have also stated 
that it would not be advisable to interfere with Dr. Rémer’s work as long as it is 
in progress. So far, therefore, as the recent forms are concerned, I shall restrict 
my remarks to a few suggestions, illustrating my ideas on the classification of the 
TAPESINE by quotations of well known species as types. 

1. Paratapes, Stol., 1870, (Textriv apud Romer, not idem Blackwall or 
Sundewal, 18338, Arachnoidea). Type P. textrix, (Chem.). Shell much elon- 
vated, compressed, outer surface smooth. 

2. Hemitapes apud Rémer; type Tapes pinguis, (Chem.). Shell inflated, 
solid, ventricose, especially at the umbones, which are incurved, more or less 
narrower posteriorly ; outer surface smooth. 

2a. Romer refers to the above as a special section Venus rimularis of 
Lamarck, which has a rhomboidal shape and concentric suleations. This is a 
somewhat different type of shell, and could be considered, moreover, as a section of 
Pullastra, or perhaps still better as distinct from both and classed with 7. denti- 
culata, Sow., the Californian Zap. straminea, &e., the shells of these species being 
solid, with the inner margin crenulated. 

8. Pullastra, Sow., 1827, (as emended by H. and A. Adams). Shell 
elongated, moderately inflated, anterior side peculiarly narrowly rounded ; 
surface of valves concentrically sulcated or striated; pallial sinus ascending, rather 
higher than in other forms of Tapesine. The type of this is Ven. malabarica, 
Chem., or Tap. turgidula, Desh. The species are rather numerous in our eastern 
seas; Venus cor of Sowerby from Cutch also belongs to it. 

3a. A number of species which are strongly inflated, cuneiform, thick and 
short in front, and gradually becoming narrow towards the posterior end, thus 
in this respect very much resembling Hemitapes, appear to form a special section. 
Chemnitz’s Venus striata is the most characteristic species of this group. 

4, Tapes, Megerle, 1811, ( Parembola apud Rémer). Shell sub-rhomboidal, 
compressed, beaks very small, surface of shell concentrically ridged or suleated, 
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pallial sinus extending horizontally, or with the point bent downwards. The type 
of this genus is Linné’s Venus (Tapes) liéerata, and I think it quite unjustifiable 
to introduce another quasi-generic name for it as proposed by Rémer. 

da. Amygdala apud Romer ( Cuneus, da Costa, apud H. and A. Adams). 
Shell in form resembling Tapes, but the surface is radiately ribbed, and the inner 
edge shows sometimes indications of a fine crenulation ; pallial sinus horizontal or 
slightly ascending, obtusely rounded at the end. 

The type of this is Linné’s V. decussata. I am not acquainted with the 
reference Cuneus reticulatus, daCosta, quoted in Reeve’s Monograph among the 
synonyms of this species. H.and A. Adams use the name Owneus as sub-generic 
of Tapes for the present group of shells. The omission of giving the date and 
reference so as to be able to trace the signification in which the genus was 
proposed is again a great bar on this occasion. Certain it is that daCosta in 
his “ Elements of Conchology,” (1774, p. 270, pl. vi, fig. 5,) applied the name Cuneus 
to a fossil Trigonia, and in no way to a shell allied to the Vzyzrma#. Mihlfeld 
and others used the same in a different way, and it would probably be best not to 
bring it up again, for it would now only cause confusion. 

4b. Myrsus, H. and A. Adams, 1857, (“ Genera Suppl., p. 660). Shell like 
Tapes, but the surface covered with corrugated concentric strie. Type Venus 
corrugata, Deshayes. 

5. Baroda, Stoliczka, 1870. Shell very much elongated, very inequi- 
lateral, with sub-parallel upper and lower margins, laterally compressed, pallial 
sinus moderate, horizontal or nearly so, obtuse at the end; hinge with three 
cardinal teeth in each valve, the posterior of which is very much elongated and 
sometimes longitudinally furrowed; the two other teeth sometimes appear as one 
widely bifid tooth; surface of valve smooth, only with concentric strize of growth. 
(Type Venus ( Tapes) fragilis, a’ Orb., from ecretaceous rocks. 

5a. Icanotia, Stoliczka, 1869. Form similar to the last, inner edge of 
the shell anteriorly somewhat thickened, surface covered with radiating striz and 
ribs, strongest on the posterior upper slope. Type Psammobia impar, Zittel, 
(vide postea). 

Under the two above names, the second of which is probably only to be 
regarded as sub-generic, I unite a number of fossil, chiefly cretaceous, species 
which have been up to the present partially referred to Psammobia, partially to 
Tapes. From the former they differ widely by the character of the hinge-teeth, 
as I had already (p. 114) occasion to remark. They are, however, certainly 
closely related to the latter, but of all the numerous species of recent rapEs~vx 
which I had examined, I never found such a difference in the length of the hinge- 
teeth as I have noticed above; the posterior tooth being, namely, very elongated, 
parallel to the ridge, or fulcrum, which supports the ligament, while the two 
anterior cardinal teeth, situated directly under the umbones, are small and 
thin: only very rarely is the most anterior or sub-lunular tooth also somewhat 


elongated. 
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Thus the known recent and fossil species of rapuszv#, (the latter only so far 
as their hinges have been examined) can be sub-divided into five well characterized 
genera and several sub-genera. The most ancient forms are those of Baroda and 
Icanotia, and there are even some jurassic species known as Psammobie which 
may belong to them. In the cretaceous beds the Baroda forms are most numerous, 
and a third type apparently identical with that classed under Amygdala, and 
characterized by radiating striee, comes next to Icanotia; true Tapes also occur 
here. Amygdala and most of the other recent types of r4prsrn# are met with in 
the tertiaries.* 

About 85 recent species, including two or three not yet described, are known, 
and by far the greatest number of them are from the eastern seas. Because the 
determination of the fossil forms is as yet in many respects doubtful, I shall enu- 
merate the cretaceous species referable to the sub-family subsequently in conjunction 
with other Vzwerzp, (see further on). 


b. Sub-family,—V ENERL. NA. 

he animals have a strong, prolonged, laterally slightly compressed foot, 
pointed at the end, thick at the base, but without a byssus, sometimes with a small 
or nearly obsolete byssal groove; the mantle has occasionally slightly crenulated 
margins, the outer edges being separated in their entire length; the siphons are 
moderately produced, united at the base, separated towards the ends, the lower or 
branchial siphon is usually somewhat longer and thinner than the upper, which is 
thicker; both have more or less fringed orifices. The shells are oval, oblong or 
sub-trigonal, mostly stout and robust, externally smooth or variously ornamented 
with concentric and radiating ribs, often covered with epidermis; the ligament is 
external, the muscular impressions strong, but the pallial sinus generally faint, with 
a small or obsolete posterior sinus. The hinge is composed of a series of strong 
teeth, all of which may be considered cardinal; for there seems to be a perfect 
parallelism between the distribution of the hinge-teeth in those forms for which 
the names Venus, Mercenaria, &c., have been restricted and in those which have 
been called Cytherea, (=Heretrix), Circe, &e. In both there is generally a strong 
lunular tooth developed in the left valve fitting into a corresponding cavity of 
the right one, the superior and inferior margins of which are sometimes (though 
not often very distinctly) elevated, thus adding two teeth to the one strictly 
cardinal of the right valve. In Cytherea, and also in the Circe group, we have in 
each valve three distinct cardinal teeth proper; one posterior elongated, directed 
backwards, and parallel to the ligamental ridge; two are anterior, resembling one 
bifid one, placed just below the beak, or very nearly so; to this comes the lunular 
tooth and a pit in the other valve. When we compare with this the hinge of Venus 
and its allies, it looks at the first sight very different, but apparently only because 
the analogy between the two seems to me to have been slightly misunderstood. 
* Tean only say that if Tapes (Amygdala) decussata from the Paris basin is really identical with the recent 


species, it would show a remarkable consistency in the character of 74PESIN# during various times. The study of the 
recent forms does not, however, support this view. 
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In Venus we notice the posterior cardinal (proper) in both valves; in the left one 
the two anterior cardinals form one, which is always thick and often grooved or nearly 
bifid; in the right we find the two anterior cardinals again joined to one, often bifid, 
directed anteriorly and forming the postero-inferior margin of the pit; the superior 
margin of the latter is raised into a small compressed tooth. However, this 
analogy in the arrangement of the hinge-teeth is not always so well seen; in the sub- 
genus Cryptogramma the hinge-teeth are more uniform, elongated, and diverging, 
distinctly indicating a relation to the form of the hinge of the raprsryz. At the 
same time the explanation of the hinge-teeth of Venus and Cytherea, as given above, 
appears to me not only to facilitate the understanding of the relation which exists 
between the two large generic groups of shells, but they also clearly point out the 
character of the sub-family and the marked difference between it and the rapmsivez. 

Dr. Rémer has, as already stated, published several papers on the classification 
and specific determination of the rzyzez- in the “ Malaco-zoologische Blatter” for 
1866 and 1867, but as his large Monograph on this portion of “ Venus’ has not yet 
appeared, I shall again refer to the various generic and sub-generic groups only so 
far as they are important for us in a paleontological point of view, especially in 
connection with the study of the cretaceous fauna, for the species belonging to it 
have really been treated in a remarkably superficial manner. 

There are among the recent forms of rzeverzu-2, strictly speaking, only three 
which deserve to be separated generically, Venus, Cytherea, and Circe, and even the 
last two are, as regards the number, form, and description of the hinge-teeth, almost 
identical. I do not know a single instance among recent shells where it would be 
particularly difficult in distinguishing Venus from Cytherea, and the same may be 
said as regards fossils; the difficulty only rests with the preservation of the specimens. 
Those forms, for instance, which Hérnes (Fossil. Moll. des Tert. Beckens von 
Wien, vol. ii,) considers as intermediate between the two genera, and which he refers 
to Venus, properly belong to Caryatis, a sub-genus of Cytherea. 

6. Venus, Linn., 1758. Shell oblong, posteriorly truncate, or narrowly 
attenuated, solid, inequilateral, the anterior side being the shorter one, hinge with 
three cardinal teeth in each valve, two primary and one lunular in the left, 
and one primary and two lunular surrounding a pit in the right valve; ligament 
external, long, generally in a deep groove, pallial sinus small or sometimes 
almost obsolete; outer surface of shell variously ribbed, lamellated, striated, 
or smooth, The name Venus has been restricted for the concentrically laminated, 
rather tumid species, like V. Lister, Gray, and others. Several sub-genera can be 
distinguished, but they possess, as I shall show, no permanent characters which 
would entitle them to rank as genera, equivalent to’ those noticed among 
the raprsivm, for in the present case the changes and transitions from one form 
into the other are really so gradual and insignificant that it is impossible to depend 
upon them. Reeve (Conch. Icon., vol. xiv,) has published a Monograph of the genus. 

6a. Mercenaria, Schuhm., 1817. Shell roundly ovate, inflated, smooth, 
or with partially obsolete concentric striz; hinge-teeth rather close together and 
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much of the form of a Tapes, the anteriors being large and sub-equal, as compared 
with other forms of Venus. However, in this respect, there seems to be a distinct 
inclination to the form of the hinge of Venus rather than to that of Tapes. 
Venus mercenaria, L., is the type of the sub-genus, and if the latter, name Jer- 
cenaria is applied sub-generically, the species ought to be called Venus { Mercenaria| 
notata, Say, for it is certainly not desirable to have a repetition of one and the 
same name as genus, or sub-genus, and species. 

6b. Cryptogramma, Morch, 1853 (2). Shell inflated, cuneiform, posteriorly 
more or less narrowly produced, anteriorly shortened and thick, outer surface gener- 
ally with concentric lamelle and often also with radiating ribs, seldom preva- 
lent over the former, which occasionally become almost obsolete in the middle; 
hinge with three elongated cardinal teeth in each valve, the anteriors being the 
smallest. The type is /. fleauosa, Linné; if we accept the sub-genus as possessing 
any value in classification, we cannot exclude from it such species as V. pygmea, 
Lam., or V. scabra, Wood. H. and A. Adams state that there are only two 
cardinal teeth in each valve, which does not seem to me to be exactly the case. 
I have examined several species like VY. macrodon, squamosa, sub-nodulosa, and 
others, and I always found three cardinals in both valves, very distinct in the left, 
but in the right one, the most anterior, usually is small, though always traceable. 

6e. Chione, Megerle v. Miuhlf., 1811 (= Murcia, Rom., 1857). Shell ovate 
or cordate, thick, concentrically lamellar or ribbed; hinge with three sub-equal, 
usually straight teeth in each valve; pallial sinus small, sometimes acutely trian- 
gular, or almost obsolete. The Venus cancellata, Linn., (Gronoy. ?) must be con- 
sidered as the type of this sub-genus, representing the sub-ovate, strongly lamellar 
forms. H. and A. Adams again state that there are only two cardinal teeth in the 
left valve ; I have examined several species, and I find the posterior tooth is here 
generally quite distinctly traceable and raised above the rest of the fulcrum; it is 
always shorter than this. The authors of the “Genera” besides distinguish 
four sub-genera under the names of Circomphalus, Klein, Timoclea, Leach, 
Chamelea, Klein, and Marcia, H. and A. Adams. Most of the species of the 
last sub-genus belong to Hemitapes of the raprsrvm. Romer (Mal. BL, vol. xiv), 
divides the sub-genus Chione into four sections under distinct (generic!) names, 
as 1, Omphaloclathrum, Klein (=Antigona, Shuhm.,) with V. puerpera, reticulata, 
and others, some of which appear to be typical Venus as restricted; 2, Leucoma, 
Romer, with V/. grata, Say, granulata, Gmel., and others, which H. and A. 
Adams refer to Zimoclea; all have peculiarly granulated radiating ribs; 38, 
Chamelea, Klein, apparently in the same sense as stated in the “ Genera,” with 
V. gallina, Linn., (?) &e.; 4, Ventricola, Romer, with V. verrucosa, Linn., &e. 

In 1857 (Krit. Untersuchung, &e.,) the same author sub-divided his Iureia 
(=Chione) into Antigona, Chamelea, Leucoma, Anomalocardia (= Cryptogramma ), 
and Katelysia. The last includes among others /. evalbida, Chem., and scalarina, 
Lam., both somewhat of the Puillastra type and probably belonging to the 
TAPESINE, 
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Thus Rémer’s divisions are evidently not yet completed, and it is impossible 
to predict how the author will finally treat the subject in his large Monograph, the 
papers in the “ Mal. Bleetter’’ being only preliminary. Every one who looks over 
the numerous species which in H. and A. Adams’ ‘*‘ Genera,” for instance, have been 
referred to Chione as a genus, must admit that there is a great variety of form 
among them, distinctly indicating many very good sub-divisions. Rémer’s anom- 
alous treatment of our nomenclature is, however, in any case quite objectionable ; 
the introduction of distinct names for every section is not justifiable. I believe 
that those peculiar forms, if they are at all definable, ought to be designated as 
separate sub-genera of Venus, but we ought not to go beyond this already tri- 
nominal nomenclature. 

6d. Anaitis, Romer, 1857, (Krit. Untersuchung, &c., Cassel, and Mal. 
Bletter, xii, p. 153, &c.). This ought to include the moderately tumid cordate 
forms with strong concentric lamelle ; the hinge is not different from that of true 
Venus, except that the anterior teeth are more elongated and more regular, as in 
Chione. Rémer, in 1857, distinguished two sub-genera (?), Clawsina, Brown, and 
Chione, Mihlf., quoting /. thiara., Dillw., asthe type of the former and /. plicata, 
Gmel., as that of the latter; the first is stated to possess a small triangular, the 
latter a roundish triangular pallial sinus. In the later review of the species he 
does not consider the distinction of the two sub-genera (or sections) necessary. 

6e. Gomphina, Mérch, 1855? Shell ovate, cordate, moderately inflated, 
smooth; hinge-teeth the same as in typical Chione. Roémer describes four species, 
and considers V. wndulosa, Lam., as the type, while H. and A. Adams quote 
Venus donacina, Chem., as the only species, and place it as a sub-genus of Cytherea 
(= Heretriz ). 

Gemma, Deshayes, (type V. gemma, Tott.,) ought, I think, to be transferred 
to the posryimvZ. 

7. Psephis, Carp., 1865, (Proc. Acad. Nat. Sc., Phil., for 1865, p. 56). This 
is based upon a species described as Chione Lordi in Proc. Zool. Soc., London, for 
1863, p. 69. There are three elongated and thin cardinal teeth in each valve; the 
shells are rather thin, roundish, or quadrangular, and somewhat inflated, pallial sinus 
small; the animals are oviparous, like Spherium. In Journ. de Conch., vol. xiii, 
1865, p. 135, a second species, Ps. tellimyalis, from California is described by the 
same author. The former species also occurs in young tertiary deposits of 
California, and Gabb adds to it Ven. ¢antilla, Gould, also living and “ post- 
pliocene” (vide Paleont. Calif., vol. ii, p. 96). The form and general character 
of the type species is said to be between Pachydesma and Circe. 

8. Cytherea, Lam., 1805,* (Meretrix apud H. and A. Adams and Chenu). 
Romer (Monog. der Moll. Venus, Linné, 1864, pp. 1, &e.,) considers Cytherea as 


* T adopt here the name Cytherea, Lam., in preference to that of Meretriz of the same author for reasons which 
are well known to every conchologist. The name has been for the last 60 years so thoroughly associated with the study 
of recent and fossil shells that I do not see the slightest advantage in replacing it by the older name Meretrix, though 
I could not argue with Deshayes that no one has a right to introduce a name which was given up by the author himself 
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a sub-genus of Venus, and gives its characteristic thus: “cardo valve sinistre 
dentibus quatuor, quorum tribus apice convergentibus et approximatis, unico remoti- 
uscule sub lunula; valve dextre dentibus tribus divaricatis et approximatis, dente 
laterali (? lunulari) nullo.” Tn general character the species of Cytherea are gener- 
ally solid, smooth, or concentrically, rarely radiately, ribbed shells of an ovately 
cordate, or trigonal, moderately tumid form ; the pallial impression is usually provided 
with a sinus, though sometimes very small; occasionally it is nearly entire; the 
cardinal teeth are often grooved or divided, but this varies greatly in the different 
species; the inner edge of the shell is mostly smooth. Romer distinguishes the 
following sub-genera or sections, which with the exception of Meretrix we adopt 
here. 

Sa. Cytherea, Lam., 1805, (Meretrix apud Rémer). Shell triangularly 
cordate, generally smooth, sometimes concentrically sulcated; inner edge smooth, 
pallial sinus very small or sometimes nearly obsolete. Type V. meretrix, Linn, 
Romer enumerates 14 species. 

8b. Tivela, Link., 1807, (Trigona, Meg. v. Miihlf., Trigonella and ? Pachydesma, 
Conrad). Shell triangular, with smooth surface exhibiting only striz of growth; 
ligament strong; ventral margin slightly convex, internally smooth, pallial sinus 
moderate, but always distinct, extending horizontally and rounded at the end. 
Rémer (loc. cit.) describes 33 species which by Reeve are mostly referred to 
Cytherea. Cyth. { Tivela] crassatelloides, Con., is probably the best known shell in 
collections. 

8c. Callista, Poli, 1791, includes a number of cordately or triangularly ovate 
species, moderately compressed, smooth or concentrically suleated ; ligament slightly 
prominent; pallial sinus deep, sinuated and rather broad, at the end often abruptly 
pointed. Cyth. [Callista| erycina, Linn., is probably the best known form of this 
sub-genus. Rémer describes 33 recent species. 

The shell of Oyth. [ Call.| gigantea, Chem., could probably form a special sub- 
genus with its allies. The form is peculiarly elongated, and so is also the posterior 
cardinal tooth, while the two others are small, We have a species of this type 
already in our cretaceous rocks. 

Sd. Aphrodina, Conrad, 1868, (Am. Journ. Conch., iv, p. 246). ‘Shell 
rounded or sub-oval, striated or suleated* ; hinge in the left valve with three diverging 
cardinal teeth, the anterior as thick as the middle one, or thicker, and a straight, 
compressed, transversally rugose lateral tooth parallel with the margin above it; 
pallial sinus deep, and similar to that in Caryatis, Rémer. The type of this 
genus is Meretria Tippana, Conrad, of which we have one valve only which shows 
the hinge, and that is nearly as perfect as if the valye were a recent specimen.” 
who proposed it. It is, as I had already stated, to be greatly regretted that authors do not themselves retain the names 
which they have introduced in science, but the cases are different where an author omits a name purposely, or out of 
ignorance of the work of others, and where an author makes a change with the object of improving or correcting the 
nomenclature. Discretion in such cases is necessary. I have also previously stated my reasons for the superfluous intro- 


duction of the name Meretriz in a sub-generic sense. We must not introduce three names when they are not required. 
* This variation in the characters evidently is in anticipation of any further species or specimens being discovered !! 
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The figure (Jour. Am. Acad. N. S8e., Phil., 2nd ser., iii, pl. 84, fig. 18,) of the “only” 
valve has actually very much the form of a Caryatis, and I confess myself unable 
to see how the shell can be generically or sub-generically separated from other 
fossil and recent Caryatis. The species is from cretaceous rocks. 

8e. Caryatis,* Romer, 1862, (olim Pitar, Rém., 1857). Shell cordate or sub- 
trigonally ovate, usually of moderate thickness and somewhat inflated, white or 
yellowish brown coloured, concentrically finely striated, pallial sinus always dis- 
tinct, triangular or obtuse. Venus twmens, Gmelin, is the type of this very well 
marked form of Cytherea; its distinction from others is of great importance in 
fossil conchology, for to it mostly appear to belong the oldest representants of the 
genus; of recent species Rémer describes 60 and adds two doubtful ones; those 
contained in Reeve’s Monograph of Dione sadly require a revision. 

Sf. Dosiniopsis, Conrad, 1864, (Proc. Ac. N. 8ce., Phil., 1864, p. 218, and Am. 
Journ. of Conch., i, 1865, p. 6). Mr. Conrad (in Am. Jour. of Conch., ii, p. 100,) 
quotes among the typical species of this so-called generic form Venus plana, Sow., 
(= sub-plana, d’Orb.,) from the Upper Greensand of Blackdown. To judge from 
this the form of the shell does not in the least differ from typical Cytherea, and 
neither does the hinge appear to differ. The species also occurs in our South 
Indian cretaceous deposits, and I have examined the hinge of this one as well as of 
authentic Blackdown specimens. The only difference I can find is, that the lunular 
tooth is rather elongated and almost parallel to the margin. But if we compare 
with this the hinge of other recent species, as, for instance, Cyth. [Weretrix] atte- 
nuata of Dunker, it is evident that no reason exists for a generic or even sub- 
generic separation. Of course, if Mr. Conrad wishes to make genera and species 
to suit formations, and these only, he can often detect distinctions where other people 
are unable to do so. Conrad considers D. Deekii, which is a more rounded shell, 
as the type species; I do not know it, but at the same time I cannot see in what 
to place the characters distinctive from Cytherea. 

8g. Dione, Gray, 1847, (not Megerle v. Mithlfeld, as stated hy Deshayes). 
Shell similar in form to Callista, moderately compressed, always concentrically 
densely sulcated, and with a more or less distinct ridge running from the beaks in 
an easy curve to the infero-posterior margin; this ridge is sometimes provided with 
spines; pallial sinus moderate, always distinct, usually lingui-form. The type 
is Cyth. [Dione| Veneris, Arg., (= Venus Dione, Linné). Rémer notices 
13 species. 

The so-called genus Amyantis, Con., which has been proposed for Cyth. callosa, 
Con., does certainly not deserve to bear a special name. The species only differs 
by having the fulera thicker than most other species, and rugose. The general form 
and dentition of the hinge is extremely like Cyth. [ Callista] erycina, (Linn.). 

8h. Lioconcha, Mérch, 1853 (?). Shell roundish, sub-quadrangular or cordately 
ovate, sometimes cuneiform, more or less inflated, solid, outer surface concentrically 


* In adopting this name I can only repeat what I said regarding Cytherea, p. 149, (footnote), 
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more or less coarsely striated or partially smooth, ligament thin, usually situated 
in a deep groove, pallial sinus only indicated by the impression being truncated or 
very slightly insinuated; teeth strong, except the anterior and posterior cardinals 
of the left valve, which are markedly thin. The two best known species are Cyth. 
[ Lioconcha]| castrensis, Linn., and Cyth. [ Lioconcha| arabica, Chem.; they at the 
same time represent two slightly different sections; in the former the shell surface 
is mostly smooth, and the posterior ridge alluded to in Dione is here more or less 
distinctly indicated; in the latter the surface is concentrically ribbed or coarsely 
striated. Twenty-one species are described by Romer, 

8i. Circe, Schuhm., 1817. Shell quadrangular or roundish, solid, compressed, 
with flattened beaks, surface concentrically ribbed, middle cardinal teeth much 
stronger than the others, pallial impression truncated, but not sinuated posteriorly, 
inner edge sometimes finely crenated; ligament situated ina deep groove. Type 
V. scripta, Linn. 

8k. Crista, Romer, 1857. Shell cordate or transversally ovate, solid, more 
or less tumid, with radiating ribs or divaricated strize; pallial sinus very small; 
internal margin crenated, ligament in a groove, but distinctly visible outside. There 
are two slightly different forms, both, no doubt, belonging to the same type. The 
first, represented by /. pectinata, Linn., and Cyth. gibba, Lam., has strong radiating 
ribs; there are, however, in young stages posteriorly some obliquely directed strize 
or ribs visible, and these indicate the divaricate striation which is so well developed 
in the second group represented by Cyth. [ Crista divaricata, Chem. 


The Monograph of Rémer will, we may expect, contain descriptions of from 
230-240 species, most of them no doubt excellently figured and described in detail. 
The geographical distribution of the rzvzriv# is a very large one, but there are 
some of the sub-genera which are more or less limited to certain countries, thus 
constituting good geographical groups. The species of Venus proper generally have 
almost the widest distribution; they are found nearly in all seas; those of Werce- 
naria are to a great extent American, those of Cryptogramma either American or 
North Australian. Chione are about equally divided between the American and 
Indian seas. Of Cytherea proper most of the species are Indian, and the same is 
the case with Circe, Crista, and Lioconcha; of Callista the largest portion of species 
are also Indian. Tivela is divided about equally between the eastern and the Ame- 
rican seas, some few species also occurring along the coast of Africa, &e. Dione 
is almost exclusively an American form, while Caryatis is distributed all over the 
world, Speaking of older fossil forms, I principally mean to refer to those occur- 
ring in ecretaceous deposits, for, as already stated, the jurassic species areas yet very 
little known; they only resemble Venus-, or Cytherea—-forms in external shape 
upon which their determination solely rests. From strata lower than the 
jurassies we hardly know any species of vzyzarvx, at least none which could 
be with even a small amount of probability referred to the sub-family ; however, 
the hinges of those shells are yet quite unknown. 
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Returning again to the cretaceous species, their determination also is to a very 
great extent very unsatisfactory, though we already meet here with many character- 
istic forms. We do not find as yet true Venus, but we meet with Wercenaria, a 
group less numerous in the present seas than others ; some forms indicate Ohione, but 
scarcely any resemble Cryptogramma. Species of the genus Cytherea are by far 
more numerous than those of Venus. Wemeet some, though very few, which are 
almost identical with recent forms of Callista, others very much resembling Cytherea 
proper, very few somewhat allied to Zivela, but most of the species appear to 
belong to Caryatis, which has a very wide geographical distribution, as already 
stated. All these forms are especially prominently represented in the deposits of 
the old continent, while in America we see that most of the species have been 
referred to the present almost exclusively American Dione, though, as the sub-genus 
has been restricted at the present, few belong to it, Callista and Caryatis besides 
being apparently the most common. I mention this fact merely because it is an 
additional proof of what I have already several times observed, that the present 
geographical distribution of Molluscs was to some extent indicated already during 
the cretaceous period. Such passing observations look very insignificant by them- 
selves, but they are solid materials, out of which the palace for geological science 
must be built! As regards tertiary deposits I have little to say; the species 
gradually become very similar to the recent ones, and so is also their geographical 
distribution. Caryatis during the eocene epoch is still most numerous, but then it 
immediately passes (though scarcely in a larger number) into the present tropical 
fauna, for we do not find it in the miocene (of Europe and America) in any number 
nearly approximate to what occurs in the two last named epochs. 

The classification of the recent vzvzrzva noted above will be a great help in 
obtaining an idea of the character of the cretaceous species, of which I shall give 
a list at the end of the general remarks on the family. 


ce. Sub-family,—SUNETTIN A. 


The animal of the single recent genus referable to this sub-family is not yet 
known, but I hope to be able before long to be in possession of one or two 
of our common Indian species. The shell is ovately elongated, moderately com- 
pressed, hinge with three or four compressed cardinal teeth and one long lunular 
in each valve; the posterior margin behind the beaks is peculiarly flexured, and 
bent inside, forming a deep cavity, sometimes with corrugated sides and containing 
the ligament hidden, or almost hidden; the lunula is linear; pallial sinus distinct. 

The general, in many respects Tellinoid, character of these shells appears to 
make it probable that the animals will be somewhat distinct from those of the 
true venerin&/, Deshayes suggested, as already referred to, that Swnetta may 
belong to the Donaciw#, but the form and arrangement of the hinge-teeth is 
evidently that of the Vuzwermz, and that author himself classes the allied 
Grateloupia in the present family. The posterior -areal excavation of the 
SUNETTIN® is very characteristic for the recent as well as for the fossil species. 

ZF 
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Only the following three genera, Sunetta, Grateloupia, and Cytheriopsis, constitute 
as yet the sub-family; none of the genera are known from rocks older than 
tertiary. 

9. Sunetta, Link., 1807. Shell elongated or roundish, sub-trigonal; hinge 
of the left valve with three cardinal teeth, the first perpendicular, very thin, the 
second obliquely directed posteriorly and thickest, the third thin and marginal, 
right valve with two anterior vertical cardinals and one thin sub-marginal pos- 
terior; lunular tooth very long, raised in the left valve and fitting into a cor- 
responding groove of the right one; pallial impression moderate, rounded or 
sub-angular. 

The surface of the valves is either smooth or concentrically suleated, much 
recalling some Cytheree and Calliste; they are always covered with an epi- 
dermis. There are not two, but three, cardinal teeth in each valve of nearly all the 
known species that I have examined. The roundish forms present a passage to the 
posrnrinz. NSunetta meroé, Linné, is the type of the genus. Reeve in his Mono- 
graph describes twelve species, all from the Indian and Australian seas; three 
other species have to be added, described since. Fossil species are very scarce in 
tertiary deposits, and seem here already to have been represented by somewhat 
different forms. 

The only species, anything like a Swnetta, from ecretaceous rocks are, for in- 
stance, Lucina nasuta and postradiata, Gabb, (Pal. Calif., vol. i, pl. 24, figs. 58-59), 
and a few others; but the hinges are as yet unknown. 

10. Grateloupia, des Moul., 1828, (See Hérnes’ Foss. Moll. von Wien, vol. ii, 
p. 148). Shell elongated, posterior side somewhat attenuated and narrowly 
rounded or sub-angular at the end, hinge with three long compressed cardinal 
teeth and one elongated lunular tooth in each valve; of the cardinals the posterior 
are more or less bifid, internal areal edges below the ligament greatly rugose and 
cross grooved, sometimes with an indication of a posterior lateral tooth at the end ; 
pallial sinus deep. Only four upper tertiary species are known, G. iregularis, 
Bast., being the type of the genus. 

11. Cytheriopsis, Conrad, 1865, (Am. Journ. Conch., i, pp. 7 and 146, and 
iii, p. 146). “ Triangular; hinge composed of two compressed or linear teeth under 
the apex and two oblique anterior to them; in the left valve are four diverging teeth, 
the posterior one linear, and a lateral pyramidal compressed tooth anteriorly ; 
cartilage area rugose; pallial line with a shallow rounded sinus.” In spite of the 
differences pointed out by Mr. Conrad one cannot but entertain doubt as to the 
real generic distinction of the only species Cyth. Hydana, Con. (=Moulinsii, Lea), 
from Grateloupia, under which genus Lea described it, while Conrad put it under 
Cytherea. Gea’s figure shows, strictly speaking, only three cardinal teeth in the 
left valve, and four if we count the posterior thickened areal margin as a fourth 
tooth, but in such a case Grateloupia appears to me to possess more or less 
distinctly also four cardinal teeth! I think a strict comparison of the two shells 
would be again most desirable, for the differences pointed out may exist merely in 
a different wording of the characters and not in reality, 
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d. Sub-family,—DOSINIINA. 

The animal of Dosinia has prolonged united siphons, sometimes, in other genera, 
searcely separated at the end, and occasionally with fringed orifices; foot large, 
sub-quadrangular, anteriorly slightly produced; mantle plicated at the edge; the 
inner lamella of the gill larger than the outer one. 

Shell more or less sub-orbicular, solid, sometimes slightly elongated and 
inflated, of a thin structure; surface concentrically striated or laminated, pallial 
sinus triangular, pointed at the end, ascending. 

If the animals were in all the forms now referred to this sub-family so char- 
acteristically different by their united siphons and the form of the foot as is, for 
instance, D. lupina from the animal of Cytherea and Tapes, there certainly would exist 
strong reason for the classification in a distinct sub-family, if not a separate 
family. As regards the form of the shell the group is not difficultly defined. Fossil 
evidence goes also to show that at least a special sub-family should be established, for 
numerous, some different, but,on the whole, characteristic types are already in the 
cretaceous period to be met with, and possibly they may also be found in lower 
strata; the general shape of the shell is not wanting in them, but the hinge-teeth 
have not yet been examined. I especially mean here to refer to the various forms 
of Astarte and Lucina-like shells in the Oolites. 

There is also another somewhat different type of shells classed in this 
sub-family, one represented by the recent Clementia, and very likely indicated 
already in the cretaceous period. These shells are less distinctly orbicular, 
but more elongated, inflated, remarkably thin, and concentrically suleated. I 
have not had as yet the opportunity of observing the animal of Clementia, but I 
greatly suspect that this is not its proper place in the system. I would be 
much more inclined to regard these forms as belonging to the Gztavcovomyips, 
as already stated (p, 91). The shells are really, except in a few points of 
detail, as different in their whole character from those of Dosinia as they could 
be. Still as long as direct proof is not obtainable, it would be to no advantage 
to place them anywhere else. It is to be expected that sooner or later some 
thorough reform must be made in this sub-family. I have already alluded to 
the difficulty of classifying satisfactorily such forms as ZLucinopsis ( Mysia of 
Gray), and the same is here partially the case with Cyclina. The shells of both 
have a very great resemblance, but the animal of the former has, though short, 
still quite separated siphons; of the latter Gray says, “ Animal Dosinie simile.” 

12, Dosinia, Scopoli, 1777. Shell orbicular, or trigonally sub-orbicular, solid, 
moderately convex at the sides, with pointed and slightly incurved beaks, concen- 
trically striated or sulcated; lunula always circumscribed, often deeply excavated ; 
sinus triangular, pointed; ligament usually in a deep groove; hinge with three car- 
dinal compressed teeth in each valve, one anterior small lateral in the left valve 
fitting into a corresponding cavity of the right; this lateral tooth is sometimes 
nearly obsolete. Thus, as regards the dentition of the hinge, Dosinia may be con- 
sidered intermediate between Venus and Cytherea, but distinctly inclining to the 
latter, especially to the sub-genus Caryatis, as indicated by species like D. trigona, 
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Reeve, and D. sphericula, Rémer. Romer in his admirable Monograph 
(1862-68) describes 103 recent species, (excluding several doubtful ones); they 
have a world-wide distribution. The genus occurs in tertiary rocks, but those of 
older deposits are, with few exceptions, not certain, although they appear to be 
represented by other similar forms, such as the two next genera. 

13. LHriphyla, Gabb, 1864, (Pal. Calif., vol. i, p. 180). Shell sub-orbicular, 
moderately compressed, with pointed, approximate beaks, with a deep narrow 
lunula, and, on the whole, in external character much resembling Dosinia ; 
muscular impressions large, but not deeply impressed, pallial sinus moderate, round- 
ish, slightly ascending; hinge strong, in the right valve with two cardinal teeth, 
the central one strong and thick, often grooved, the anterior thinner and marginal; 
in left valve also with two cardinal teeth, the sub-anterior thick, the posterior 
thinner; one small anterior lateral (lunular) tooth of the left valve fits into a 
corresponding pit of the right, and another small longish posterior and remote one 
of this valve into a corresponding cavity of the left valve. The best known species 
is Lucina lenticularis, Goldf., from the cretaceous beds near Aachen. 

This is a very different shell from Dosinia as regards hinge-teeth as well as 
the form of the pallial sinus. It appears very probable that some of the jurassic 
Astarte (A. excavata and others) belong to this genus, but a very careful examin- 
ation of the hinge and of the pallial line, which is broad, though very faint, and 
also of its sinus, will be necessary. The hinge-teeth of Hriphyla closely approach 
those of Astarte, but these have no distinct lateral teeth, nor a deep lunula or 
a sinus. 

The genus was first proposed by my friend Gabb for a Californian cretaceous 
species, L. wumbonata. His figure of the hinge of the two valves and the statement 
of the presence of a deep lunula leaves no doubt that we have a shell of the 
posinun#& before us, and not a species of the Asrarrm2 to which the shell 
in question was referred by Gabb, though there can be no doubt that on account 
of the great similarity of both, one may easily be mistaken for the other. 

In the cretaceous rocks there are likely a great many species to be found 
belonging to the present genus. I will point this out subsequently, particularly 
when enumerating the species described under the generic name Astarte. The 
type species, with two others also, occurs in our South Indian cretaceous deposits. 

14. Gemma, Deshayes, 1853. Shell small, roundish, smooth, pallial line 
with a deep almost perpendicular sinus; hinge of right valve with two primary 
teeth, of the left with three, the middle one of which is by far the thickest. The type 
of this genus is Venus gemma, Totten; it seems, as already stated, very undesirable 
that a repetition of the generic and specific name should occur; the present 
species could be called Gemma Totteniana in the absence of any other synonyms. 
Venus cerina and globulus in Reeve’s Monograph of Venus are externally closely 
allied to Gemma, though the latter may rather be a Dosinia. In Annals of the 
Lye. of N. York for 1862 Prime describesa Venus (Gemma) Manhattensis (p. 482). 
The form of the shell and its close relation to the fossil Cyprimeria appear to me 
fully to bear out the present classification. 


OF SOUTHERN INDIA. 157 


15. Cyprimeria, Conrad, 1864, (Proc. Ac. Nat. Se., Phil., 1864, p. 212). Shell 
sub-orbicular, of moderate thickness, with the valves more or less compressed, 
concentrically striated, rarely with radiating strive ; pallial sinus small and obtuse, 
or distinctly angular and deep; hinge in the right valve with two diverging pairs 
of thin laminar cardinal teeth, each pair originating from one point, and thus 
preserving the character of a single bifid tooth, left valve with three cardinal 
teeth, the first and second are slightly diverging, and both strongly compressed, 
the anterior being the thinner one, the posterior tooth is parallel to and separated 
only by a shallow groove from the very thick fulerum; lunula not much or 
not at all impressed, but beaks pointed and approximated. None of the species 
that I have examined possessed a regularly margined lunula. There is on the 
dental area of the hinge a distinct impression below the lunula of both valves, and 
if observed in one only, it may give rise to a supposition that this pit corresponds 
to a tooth in the other valve, but that is certainly not the case in any of the 
species of which I have been able to examine both valves; and judging from 
analogy, it is not likely to be the case in others which are believed to possess 
it. And should it really be the case in any of them, those species must be 
referred to Dosinia proper, as the type of the present genus is considered to be 
Cyprimeria excavata, Morton. - 

This is a very well marked type of cretaceous shells, belonging to the 
DOSINIIN&, as shown by the general character and especially the dentition of the 
hinge, and not to the Zzzzr1wrpz,* in which family it is classed by Conrad. The 
genus is equally well separated from Gemma, and appears as yet to have been 
found in cretaceous deposits only. I shall enumerate further on the cretaceous 
species which have been described under different genera, as partially pointed 
out by Conrad (Am. Journ. Conch., ii, p. 102). Many of the fossil Zwcine and 
Astarte may prove to be Cyprimeria. The genus also occurs .in the eocene of 
Sind and other parts of India. 

16. Cyclina, Deshayes, 1849, (vide Deshayes in his list of Conchifera 
in the British Museum, 1853, p. 29). Shell sub-orbicular, thin, concentrically 
or radiately striated, hinge with three cardinal, diverging teeth in each valve, the 
most anterior of the right valve sometimes obsolete or nearly so; pallial sinus 
triangular, generally ascending. Type, Venus Chinensis, Chemn. Deshayes 
(loc. cit.) describes twelve recent species, all of which do not, however, appear to 
belong to this genus. Some are identical with known forms, but a few others 
have been described since. 

The thin structure and dentition readily distinguish this genus from Dosinia, 
or any of the other genera mentioned. The genus is known to occur in tertiary, 
but as yet not from older deposits, for Zittel’s Cyclina primeva is a Cyprimeria. 

17. Olementia, Gray, 1840.+ Shell elongately ovate, tumid, very thin, covered 
with epidermis, pallial and muscular impressions faint, pallial sinus narrow, 

* Some species particularly have a remarkably great external resemblance to Arcopagia, having also been described 


as such by dOrbigny. _ 
+ Vide Malacoz, Bletter, vol. xvi, p. 190. 
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ascending, nearly pointed at the end, resembling that of Gemma; hinge with three 
teeth in each valve, very thin and laminar, the two anterior in the right and the 
two posterior in the left closely approximate, the former almost perpendicular, the 
latter very oblique, they appear almost as one entirely divided tooth; besides that 
there is a single perpendicular anterior cardinal tooth in the left and an oblique 
posterior, sometimes very slightly bifid, tooth in the right valve; the ligament is 
sub-external, in a deep groove, and rather strong externally. Type C. papyracea, 
Gray. I have already stated that doubts can be entertained as to the proper 
classification of this genus in this place, but the animal is said to resemble Dosinia. 
The shells, with the exception of the angular pallial sinus, have scarcely anything 
in common with each other. 

H. and A. Adams quote six species from the Philippines and from Aus- 
tralia; one is said to occur at Ceylon. I do not know the habitat of these. I 
obtained two apparently new species near Calcutta in brackish water, but have not 
as yet been successful in observing the animal. Both the shells are typical 
OClementie, very thin: one greatly recalls Tanysiphon or Glauconomya, both of 
which are also brackish, and have an animal like Anatina; the other species 
is more inflated and also occurs near Piri in a salt water lake (Chilka) and in the 
Trawadi Delta; possibly it is the species noted from Ceylon. As _ previously 
observed, I think it more probable that the genus will be better classed in 
the family Gzavconouyrpz than in the Veyzrrp2; but unless the animals be 
re-examined, it will be impossible to come to any definite conclusion on this point. 

18. Thetironia, Stol., 1870, ( Thetis, Sow., 1826, Min. Conch., vi., p. 19, non 
Thetys = Thetis, Cuv., 1808). Shell roundly oval, tumid, very thin, somewhat 
inequilateral, beaks incurved and rather close to each other; hinge apparently with 
one median larger and two smaller cardinal teeth, pallial line acutely angular and 
very deep, reaching almost to the beaks. Type Zh. minor, Sow. 

I have not seen a single specimen belonging to this genus with the shell pre- 
served, but it seems to have been very thin, and there can be little doubt that all 
the external characters indicate a close approach to the recent Clementia. The 
hinge-teeth are only known from impressions, and even these have not as yet 
been observed in a perfect state. The principal characteristic of the genus lies in 
the remarkably deep, posteriorly, narrowly, and angularly bent pallial impression. 
The species of Thetironia are as yet only known from cretaceous deposits. 


In looking over the various forms which have been referred to the posrwiwa, 
we observed that there were scarcely any species known from paleozoic beds; in the 
lower mesozoic deposits shells of Dosinia - form occur, but they have not as yet been 
sufficiently discriminated from Lucina. In the jurassics we have also only a few 
doubtful Dosinie, but several species of Hriphyla; in the cretaceous Cyprimeria and 
Thetironia, and very likely also Dosinia are added. Gemma and Cyclina are as 
yet doubtful, but they certainly occur in the lower tertiaries, and from the miocene 
time Dosinia greatly prevails over all the other genera. There are about 130 recent 
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species belonging to this sub-family known; somewhat or scarcely half the number 
of species is known from tertiary deposits, about one-third from the cretaceous, 
and about one-fourth, or perhaps less, from the jurassics, (unless the species of 
Eriphyla turn out to be particularly numerous). 


List OF CRETACEOUS SPECIES OF VENERIDZ. 

In enumerating the cretaceous species belonging to the present family, I shall first note those 
mentioned by Pictet and Campiche, who refer them summarily to the single genus Venus, which 
the authors adopt in Linné’s sense, (Paléont. Suisse, 4™° ser,, 3™° part., p. 186, 1865). It is 
surprising to meet with such a treatment of this interesting group of shells in the hands of a 
celebrated Paleontologist like Pictet, who considers Tapes, Cytherea, and Dosinia as in some res- 
pects inferior sub-divisions of Venus. Surely the hinge-teeth of a good many cretaceous species have 
been examined, and it seems to me a very wrong principle to ignore those,—even were they only 
few,—because we do not know the hinges of all the species. Under such circumstances fossil 
conchology would never have a chance of becoming more than a helpless instrument in the hands of 
those who wish to make use of it in the identification of strata. No doubt, if this object were 
only attained, it would possess its great value. However, I fear that even those casts upon which 
Pictet and Campiche, and many others,* base their species, and of which they say that they are 
merely intended for assisting in the study of the relations of different beds in which they occur, 
are of-very little use to the geologist. It is extremely difficult to identify strata by such casts, 
which no field geologist will deny ; and if specimens are found with the shells preserved, a determin- 
ation of the species becomes extremely difficult, for the shells of the VENERIDZ often possess near 
the margins and especially at the beaks such thickness that it is impossible to make more than a 
very generally correct conclusion from the form of the one as to that of the other. 

These introductions of very imperfect fossil species are also objectionable for another reason, 
because they often involve unnecessary changes in specific names, as has, for instance, been largely 
done by d’?Orbigny. Many of the original specific names have to be again restored as soon as a 
correct generic determination of the shells has been obtained. 

The list of the ecretaceous species which I give here must be considered for the present only as a 
very poor attempt at a revision of the numerous cretaceous forms, but much may be done by 
those who have a large stock of materials accessible, for since the publication of the first descriptions 
of many of the fossils better specimens have no doubt been obtained. I was myself fortunate enough 
to see several during my visit to Europe in 1867. I need only remark that the observation of an 
anterior impression of a tooth in front of the beaks does not in all cases warrant the conclusion 
that the shell was one of the Cytherea group, because I have already explained that in Venus as 
well as Cytherea the lunular teeth are analogous, and the difference lies in a modification of the 
true cardinals; this to some extent also applies to the TaPESINA. 

1.—Venus sub-Brongniartiana, d’Orb., (Brongniartiana, Leym.,) agrees in general character 
partially with Tapes, partially with CadJista, or it may even be an elongated Cyprimeria. Schaf- 
heutl (Siid. Bayerns Leth. Geog., 1863, p. 170, pl. xliii, fig. 2,) refers to this a species which is 
similar in form, but decidedly much thicker; the figured specimen is a cast and the pallial line is 
shown entire; it is likely quite a different shell from the above. 

2.—F. Ricordeana, d’Orb., has the form of a compressed Cytherea. 

3.—V. Matronensis, d’?Orb., may be a Tapes. 

4-5.—V. Robinaldina and Cornueliana of d’Orb. recall some forms of Callista, 


* The so-called species of shells described by Coquand in his work on Constantine, and also in the Monograph of 
the Etage Aptien of Spain, as likewise those in Loriol’s work on the fossils of the Monte Saléve, are formed with 


but little regard to the generic characters, and are to a great extent useless. 


160 CRETACEOUS PELECYPODA 


6.—V. Thurmanni, Loy., equally so. 

7-9.—V. helvetica, P. and C., V. obesa, d’Orb., and V. Escheri, Lor., are probably Caryates, 
though the second, as figured by d’Orbigny apparently with the shell, also greatly recalls a 
Hemitapes. Eichwald (Leth. Ross., livr. xi, 1867, p. 711, pl. xxvi, fig. 8,) describes as 
V. obesa a species which is much less inflated and has the anterior end much longer than the 

" specimen figured by d’Orbigny. 

10-11.—V7. Galdrina, d’Orb., and V. Varapensis, Lor., are probably Cytherea. 

12.—V. Cottaldina, d’Orb., recalls some of the smoother forms of Chione. 

13.—V7. sancte-crucis, P. and C., has somewhat the form of a Pudlastra. 

14.—V. Dupiniana, d’Orb., likewise so. 

15-16.—V. Vendoperana, (Leym.) = neocomiensis, d’Orb., and V. Icauensis, d’Orb., both are 
probably Cyprimeria, having a Dosinia-like form without an excavated lunula, resembling in this 
respect Circe, to which some other cretaceous species of Cyprimeria have been referred. Eichwald 
(Leth. Ross., xi, 1867, pp. 713 and 716,) quotes both the species from the neocomien of Russia. 
But as that author’s interpretation of neocomien rocks is in some instances doubtful, his identifica- 
tions (without exact figures) must be accepted with hesitation. He also quotes several other 
species, as V. paraliela, Miinst., Rodinaldina, d’Orb., faba, Sow., Dupiniana, d’Orb., and 
immersa, Sow., upon which it would be equally difficult to pronounce an opinion. 

17.—Artemis cordata may be an Eriphyla, because it has the lunula excavated, but it 
could also be a Dosinia. 

18.—Art. inelegans, Sharpe, is most likely a Cyprimeria. 

19-20.—Ven. Vassiacensis, d’?Orb., and V. Roisii, d’Orb., are perhaps Caryates. ’ 

21.—V. Vectensis, Forb., is very much like, and may be identical with, Hriphyla lenticu- 
aris, Goldf., sp. 

22.—V. parva, Sow., (Min. Conch., pl. 518, figs. 4-6, not figs. 1-3,) is evidently a small 
Caryatis. 

23.—V. Orbignyana, Forb., is similar to the last. 

24-26.—V. Vibrayeana, W’Orb., V. Rouliniana, Cott., and tenera, Sow., are probably also 
Caryates. 

Pictet and Campiche here indicate from the “Gault inferieur” of Cosne several as yet un- 
described species, most of which appear to belong to Cytherea ; judging from the references made 
to allied forms, some few may belong to Cyprimeria. 

27.—V. caperata, Sow., (Min. Conch., pl. 518, figs. 1—38,) is a typical species belonging to 
the sub-genus Caryatis. 

28-29.—V. ovalis and faba, Sow., are probably identical; they very much resemble some- 
what oval forms of Cyprimeria, and the former especially is extremely like our South Indian Cyp. 
Arcotensis. 

30-31.—V7. lineolata and plana, Sow., are also most probably identical. I have seen various 
specimens from the original locality at Blackdown, but the anterior side varies, being slightly longer 
or shorter, and so also does the greater or lesser convexity of the shell. The same species also 
occurs in South India, and here I observe similar variation. To prevent mistakes with the recent 
Cytherea [Caryatis] lineolata, Sow., the second, to paleontologists better known name, plana ought 
to be retained. Judging from these variations I am in doubt whether the form originally described 
in the Pal. francaise by d’Orbigny under Sowerby’s name plana and afterwards called sid-plana 
is a different species, The hinge is certainly in both the same. Conrad quotes the species plana, 
Sow., among his typical Dosiniopsis, but I have already stated that the difference in the lunular 
tooth does not seem to me to be a sufficient character for a generic or even sub-generic distinction 
from Cytherea proper,—(for further particulars see p. 169). 
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32.—V. sub-rotunda, VOrb., (rotundata, Sow.,) is a Caryatis. 

33-34.—V. immersa and sublevis of Sowerby both are probably Cyheree ; the former could 
also be an oval Cyprimeria. 

35-36.—V, sub-truncata, VOrb., (truncata, Sow.), and V. submersa, Sow., belong to Caryatis, 

37.—V. ...=Venus faba, Sow., apud d’Orb, This may be identical with our Indian Cytherea 
[Callista] fabulina (see p. 174). 

38.—V. Cenomanensis, d’Orb., is Baroda fragilis, (d’Orb.), belonging to the sub-family 
TAPESINE, and described by Zittel as Tapes fragilis, d’Orb., sp., from the Gosau (vide Denksch. 
Akad., Wien, 1865, vol. xxiv, pt. ii, p. 122, pl. iii, fig. 3), 

39.—V. Rotomagensis, d’Orb., apparently a Caryatis. 

40.—V. Astieriana, Math., most likely a true Cytherea. 

41.—V. Labadyei, d’ Arch., a ? Caryatis, or Cyprimeria. 

-42.—V. Renauviana, d’Orb., was proposed for the form referred in the Pal. frang. to V. plana, 
Sow., and is said to differ in being much more compressed than this. No reference is made to the 
figures, or any special description, and no opinion can, therefore, be pronounced without the originals. 

43.—V. Noueliana, d’Orb., is said to be allied, but more tumid than Cyth. plana. 

44.—V. Martiniana, Math., is a Paratapes of the raPesrvx, and ought to stand as Paratapes 
laevigata, Sedg. and Murch. (see Zittel in Denksch. Akad., Wien, xxiv, pt. ii, p. 123). 

45.—V. sub-lenticularis, Haime, is evidently a Cyprimeria, in which the middle tooth of the 
right valve is bifid, unless it is a slight deficiency of the drawing. 

46.—V. cuneiformis, Duj. The impressions on the cast, as seen in the figure 5a, appear to 
be those of a Cyprimeria ; it is a somewhat oval form. 

47.—V. jucunda, Duj. This is one of the very few cretaceous forms I know, the ornamenta- 
tion and solid shell of which closely resemble Venus proper, but the specimen is so imperfect 
as not to allow of a correct determination of the genus; it could with almost equal probability 
belong to Linearia of the TELLINIDA, 

48.—V. sub-plana, d’Orb., is said to be again different from the V. plana in the Pal. frang., 
vol, iil, pl. 386, figs. 1-3 (vide p. 160 and p. 169). 

49.—V. Royana, d’Orb., probably a Baroda, or another genus of the TapEsINZ. Schafheutl 
(Siid-Bayerns Leth. Geog., 1863, p. 171, pl. xxxviii, fig. 3,) figures under this name a shell 
which I hardly believe could belong to this species, but much more probably to the Mya. The 
ideas indicated of the conchological value of a species are quite as singular as those of geological 
formations ! 

50.—V. Archiaciana, a’ Orb., is most likely an elongated Cyprimeria. 

51.—V. Lamarcki, Math., may either be an Hriphyla or an Astarte. 

52.—V. late-suleata, Math., ? a Callista. 

53.—V. ovum, Math., mostly resembles such recent forms as Tupes meroeformis, Sow., 
which belongs to a special section of Pullastra. 

54.—V, turgida, Math., (subturgida or pseudoturgida, d’Orb.,) is most likely a Caryatis. 

55.—V. Lapeyrousana, Leym. 

56.—<dArtemis elegantula, Sharpe, is most probably a Cyprimeria. 

Pietet and Campiche have, I believe, very good reason to hesitate in giving a list of the Ger- 
man and Bohemian and other cretaceous species, on the ground that the identification of these with 
foreign species may not be correct. I have myself seen a good many of them; but unless one under- 
takes the difficult task of searching after the originals and is successful in this, nothing’ positive 
can be said regarding the correctness of these determinations, or otherwise. 

57.—V. sub-ovalis, V’Orb., (V. ovalis, Goldf., Nucula concentrica, Gein.,) must stand as 
Cytherea {Caryatis| ovalis, Goldf., sp, I have examined very good specimens of both valves received 
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through the kindness of Dr. Bosquet. The lunular tooth in the right and the corresponding pit in 
the left valve are very distinct. In the latter the two anterior cardinals are very close together, as in 
Cyprimeria ; the posterior is also deeply grooved; in the right the middle cardinal is by far the 
thickest; the two others thin, and especially so the posterior ; the pallial sinus is deep, somewhat 
ascending and sharply angular at the end; the convexity of the shell is shghtly greater than could 
be supposed from Goldfuss’ figure. 

58.—/. sub-faba, d’Orb. (V. faba, Goldf.). Goldfuss’ figure represents a shell slightly more 
attenuated posteriorly than that figured by Sowerby, but I do not know whether there is sufficient 
reason for a specific distinction. Sowerby’s faba, I suspect, is a Cyprimeria. V. fabacea of 
Romer which Miiller identifies with it is, however, evidently quite a different shell. 

59.—Y/. elliptica, Rémer. If it be the same as, or allied to, V. fragilis, V’ Orb., it belongs to 
the new genus Baroda. 

60.—V/. Goldfussi, Gein., (V. parva, Goldf. = V. sub-parva, d’Orb.). Goldfuss’ figure 
resembles a cast of Miiller’s V. tumida, which is a small Caryatis, but Geinitz’ representations and 
descriptions (Char. p. 76, pl. xx, figs. 6-7,) would rather mdicate an Lriphyla with an excavated 
lunula. 

61-63.—V7. bavarica, parallela, and gibbosa of Miinster are all doubtful ; the first could belong 
to Eriphyla and the third to Qytherea. Schafhwutl, (Stid-Bayerns Leth. Geog., 1863, p. 170, pl. xliii, 
fig. 7,) calls a cast specimen V. gibbosa, Miinst.; it certainly very little agrees with the original 
figure in Goldfuss’ “ Petreef. Germanie,” and may be a different shell altogether. 

64.—V/. sub-decussata, Romer. Judging from external appearance only, no reasonable objection 
could be raised as to this species belonging to the sub-genus Amygdala of Tapes, but Nucule 
when devoid of the upper layer of the shell often show similar radiating ribbings or striz. 

65.—V/. concentrica, Rém., (V. sub-concentrica, d’Orb.) ; this could be a Cyprimeria. 

66.—V. lata, Rém., most likely a Cytherea, or perhaps belonging to the sub-genus Merecenaria. 

67.—V. fabacea, Rim. Miiller, as already stated, and apparently also Bosquet, unite this 
with d’Orbigny’s V. sub-faba ( faba, Goldf.). 

68.—V. laminosa, Rss., (sub-laminosa, d’Orb.,) appears to be an Hriphyla, if it be not 
a Luecina. 

69.—V. (Cytherea) elongata, Rss., (sub-elongata, d’Orb.), has, if not by accidental pressure, 
a peculiar form which greatly recalls some recent species of Tapes. 

70.—V. tumida, Mill. The right valve of which I have examined the hinge shows that the 
species is most probably a Cyprimeria. There are two widely diverging bifid teeth pretty distinctly 
visible. The shell is generally more uniformly convex than shown in Miiller’s figures, 

71.—Venus ? exuta, Nillson, (Petrif. Suecana, &c., 1827, p. 17, pl. iui, fig. 16). I do not 
know a single species of Vevertpa with which this shell could be compared. It is oblong, 
inequilateral, with pointed beaks, with a few concentric strie and numerous fine radiating ribs 
on the posterior side. It could bea species of Psammocola, or Psammobella, or perhaps a Linearia 
of the ZeLLINIDA, but I do not know any others, unless the shell is referable to Anatina or 
Thracia. Nillson apparently makes it the type of his Venulithes, under which name he means 
to include the eretaceous representants of Linné’s Venus. 

72.—V. Matheroni, Zitt., isa species of Cytherea, belonging to the section which Conrad 
‘called Dostniopsis (see p. 151). \ 

73-74.—Cytherea Hornesi and polymorpha, Zittel, belong to the sub-genus Caryatis. d 

75-76.—Venus primeva, (Cyclina id., Zittel), and V. cretacea (Dosinia id. Zittel), belong to 

Cyprimeria. 
77.—V. eximia, (Tapes id., Zittel,) is a typical species of the new genus Baroda. 
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78.—V. Rochebruni (Tapes id., Zittel), 1 would rather suspect to be a small Cuddista than a 
member of the T4PESINA. 

79.—Donacilla compressa, d’Orb., (Pal. frang., iii, pl. 376, figs. 3-4), belongs apparently to 
Baroda of the TAPESINA. 

80.—Psammobia impar, Zittel, (Denksch. Akad., Wien, xxiv, pt. ii, p. 120,) is a species of 
the sub-genus Jcanotia, and the species may provisionally stand as Baroda [Icanolia] impar, 
Zittel, sp., for it is not very improbable that Matheron’s Solen elegans is also an Icanotia, though 
quite distinct as species. 

81.—Psammobia discrepans, Duj., (Mem. Soe. Géol., France, ii, p. 223, pl. ui, fig. 2), The 
figure of the fragmentary shell leaves one in doubt whether the species may not be one of the 
PSAMMOBUNA, but that of the cast is more indicative of a species of Jeanotia. If d’?Orbigny’s 
figure (Pal. franc., iii, pl. 381, figs. 3-5,) is correct, there can be little doubt about this. 

82.—Solen inflexus, Duj., (ib. p. 202, pl. u, fig. 4,) is also more likely a Baroda than anything 
else. In such cases as this, where imperfect casts are considered to be sufliciently characteristic 
of a species, there is, however, a great difficulty to distinguish between the TaPpxs7ya and some 
PHARELLIN4: of the SOLENID2. 

83.—Capsa Arnaudi, H. Coq., (Bull. Soe. Géol., France, vol. xvi, p. 1000). The description 
indicates a species of Jcanotia. : 

84-85.—Psamm. Suessi, Zitt., (Denkseh. Akad., Wien, xxiv, pt. ti, p. 121, &c.), and Zellina 
Venei, d’ Arch. (Bull. Soc. Géol., France, 2nd ser., vol. xi, pl. ii, figs. 1-2,) are typical species 
of Baroda. 

$6.—Circe discus, Math., sp. (Zittelin Denksch. Akad., Wien, xxiv, pt. ii, p. 128, pl. iii, 
fig. 7), is a Cyprimeria. Pictet and Campiche (Pal. Suisse, 3™¢ ser., 3me pt., p. 197,) discuss the 
question as to the discrepancy in the existing accounts of this species at length, and very properly. 
There can be little doubt that the species described and figured by Matheron (Cat., p. 144, pl. 13, 
fig. 12,) is the true discus of Zittel, for he compared the Gosau specimens with one sent to him 
by Matheron himself. I have myself exposed the pallial line on three of the Gosau specimens, 
and I can testify to the correctness of Zittel’s drawing (in fig. 7e). I would not call the pallial 
impression an entire one; it is distinctly insinuated, though the sinus is very shallow and rounded, 
at least as far as the impressions on the casts go; we do not find it sometimes stronger in species of 
Cytherea or Venus. Variations of that kind, as I had already often mentioned, are by no means 
rare. It is more likely that d’?Orbigny was mistaken in his figure (4, pl. 379), for in any of the 
species of Cyprimeria that I have seen, I have not observed such a broadly rounded sinus; still 
there is no reason that the form could not occur, and if this shape of the sinus be confirmed, the 
form must be considered to be a different species under d’Orbigny’s name Cyp. numismalis. 

87.—Arcopagia Cenomaniensis, V’Orb., (Prod., ii, p. 158,) said to be allied to dre, (Cyprimeria) 
discus of the same author. 

88-89.—Arcopagia rotundata, d’Orb., (Pal. frang., pl. 379, figs. 6-7,) and Circe concentrica, 
Zittel, (loc. cit., p. 130, pl. 4, fig. 1,) are Cyprimeria. 

90.*—Ciree dubiosa, Zittel, (ibid. fig. 2). I think Zittel is correct in referring this species to 
the same genus as the last named species. I succeeded in breaking up a specimen partially devoid 
of shell. The left’ valve distinetly shows two thin diverging teeth under the umbo and a third 
posterior long one, being very thin; in the right valve I can also notice two diverging teeth, but 
they are not very distinct; there are no other teeth under the lunula, so the species is not a Circe, 
It, on the whole, somewhat resembles Venus nuciformis, Mill., and is, therefore, still more 
likely a Mercenaria. The beaks are incurved, but the edges of the lunula are, as in Cyprimeria, 


straight, not excavated. 


* I shall continue the nwnbers, though they must not as yet be accepted as indicating so many distinct species, 
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91-92.—Astarte Koninckii and cyprinoides, d’ Arch., (Mem. Soe. Géol., France, 2nd ser., ii, 
pl. xiv, figs. 4-5). The former is certainly an Lriphyla, and may be identical with the type Hriph. 
lenticularis, (Goldf.) ; the latter has also the hinge of the left valve similar to that of Lriphyla, but 
it is not sufficiently distinct, and the shell has the lunula not excavated; it may, therefore, more 
likely be a Cyprimeria. 

93.—Venus nuciformis, Miill., (Suppl. zar Monog. Petr. Aach, Kreidef., 1859, p. 13, Bs 
fig. 14). This is a rounded, small, and rather globose, but apparently a typical species of Mercenaria. 
Miiller’s representation of the hinge-teeth of the right valve hardly gives a good idea of what they 
really are. This valve has three teeth ; the posterior is thick, strongly elevated, provided with a shallow 
groove; of the two anterior the first is thin, and at the base attached to the lunular margin; the 
posterior or middle is thick, less oblique, and perfectly separated from the former. Were these two 
anterior teeth uniformly built the species should be considered a Cyprimeria, but that is not the case. 
The left valve has as usually three sub-equal diverging teeth, the anterior forming at its base 
with the middle tooth an internal angle of about 75 degrees. The fulera are in both valves strong 
and distinctly separated from the teeth, which is also not usually the case in the left valves of 
Cyprimeria. : 

94.—Venus ? porrecta, Mill. (ibid. p. 14, pl. 8, fig. 2,) a rather oblique, ovoid, sub-compressed 
form; may be a Cyprimeria, but nothing is as yet known of the hinge. 

95.—Venus Cleophe, Coquand, (Monog. de l’étage Aptien, de ?Espagne, 1865, p. 103,) is 
probably a Caryatis. 

96.—V. Rouvillei, Coq., (ibid. p. 104), most likely an oval Cyprimeria. 

97.—T. Costei, Coq., (ibid. p. 105) ? a Caryatis. 

98.—/. sylvatica, Coq., (ibid.) greatly resembles Hemitapes, and also some Cytherea. 

99.—Tapes parallela, Coq., (ibid. p. 106,) may be Tapes, but more likely a Baroda on account 
of the smooth shell-surface. 

100.—Dosinia Argine, Coq., (ibid. p. 107,) may be Hriphyla, or a Dosinia, if the lunula be 
excavated; it is merely said to be “courte, cordiforme” and with “ lord palléal arrondi;” this seems 
rather to indicate the former genus. 

101.—Dosinia Euterpe, Coq., (ibid.) ; the east gives no indication of what the shell may really be. 

102-103.—Ciree conspicua and lunata, Coqg., (ibid. pp. 108-109). In external form these 
two correspond most with Cyprimeria. 

Several of the other species described by Coquand under Cyprina and Astarte may belong to the 
present family, but the author does not in even a single instance indicate the form of the hinge 
and its impression on the casts, &e. 

104.—Capsa Cenomaniensis, Guéranger, (Album Paléont. de la Sarthe, 1867, pl. xv, fig. 8,) 
is an Ieanotia, which is a sub-genus of Baroda (TaprsIN®). Although there is already a species, 
Baroda Cenomanensis, d’Orb., (vide No. 38), Guéranger’s name may stand, because the sub-genus 
is different, and if further good materials are collected, it may prove to be generically distinct from 
Baroda, 

105.—Capsa Colona, Guér., (ibid. fig. 10,) is slightly more elongated than the last, but 
otherwise not very distinct. A strict comparison is difficult, because the former shell has evidently 
suffered by pressure and is not quite perfect. I hardly think that both are specifically distinet. 

106.—Astarte circularis, Guér., (ibid. fig. 12,) could much more probably be a Cyprimeria or 
one of the closely allied genera, than an Aséarte. 

107.—Capsa concentrica, Guéy., (ibid. fig. 14,) very much recalls Baroda [Icanotia] discrepans, 
Duj., (vide No. 79), and may not be specifically distinct from it. 

108.—Lueina Nereis, d’Orb., Guér., (ibid. fig. 15). The hinge of the right valve which 
Guéranger figures indicates a Cyprimeria, for it does not show any lateral teeth; the bi-division 
of the posterior cardinal is also not distinct, 
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109.—Venus glabra, Schafheutl (Siid-Bayerns Leth. Geog., 1863, p. 171, pl. 43, fig. 4), 
has the general form of a small Cytherea or Mercenaria, but I am afraid further identification is 
hopeless. 

From Africa the following species have been recorded, mostly based upon insufficient casts. 

110-120.—Venus Dutrugei, Cleopatra, Mouse, Reynesi, Mauritanica, Desvauxi, Delettrei, Nail, 
Forgemolli, Didonis, Fatima, Cherbonneaui, and Saporte of H. Coquand (Constant., pp. 193-195), 
nearly all from the “ étage Rotomagien.” It would be a vain task to speculate upon the correct 
generic determination of such worthless materials. Most of them may be Cytheree and Caryates, 
some like V7. Delettret and Forgemoili belong to Cyprimeria or perhaps to Hriphyla. 

The following are from America. 

121-143.—Cyelina ? circularis, M. and H.; (Dosinia) Cyprimeria densata, Con.; Dos. 
depressa, Con.; (Dos.) Cyprimeria excavata, Morton; Dos. Haddonfieldensis, Lea = Cyprimeria 
eretacea, Con., (Am. Journ. Conch., ii, p. 9); Dos. obliquata, Con.; Dos ? tenuis, Meek; 
Dione Delawarensis, Gabb; D. EBufalensis, Con.; D. Lamarensis, Shum.; D. Deweyi, M. and 
H.; D. leonensis, Con.; D. Missouriana, Mort.; D. Nebrascensis, M. and H.; D. orbi- 
culata, H. and M.; D. Owenana, M. and H.; D.? pellucida, M. and H.; (D.) Teaana, 
Con. (=? Cyprim. Texana, Rim.) ; D. tippana, Con.; D.? Meekana, Gabb.; D.? Ripley- 
ana, Gabb; D.? tenuis, Hall and M.; Venus ? sub-lamellosa, Shum. (Vide Meek’s Check-list 
of Inv. N. Am. fossils, Smith. Mise. Coll., No. 177, 1564, p. 13). 

144-159.—From Conrad’s “ Check-list”, &c., (Smith. Mise. Coll., No. 200, 1866, pp. 6, &c.), 
that author’s older eocene species probably have to be added—Dosiniopsis alta, Con.; D. Meekii, 
Con.; D. lenticularis, Rogers, Venus? lamellifera, Con.; V. securis, Shum.; Dione brevilineata, 
Con.; D. Conradiana, Gabb; D. Californiana, D. eversa, lenis, liciata, Oregonensis of Conrad, 
D. ovata, (Rogers) ; D. perbrevis and Uvasana, Con., and D. variaus, Gabb. 

160-181.—In the 2nd vol. of the Paleont. of California, pp. 209, &e., Gabb gives a list of 
all Californian cretaceous fossils. In this list, besides those given already, some of the species 
having been previously described by the same author in vol. i of the same publication, occur— 
V. Veatchii, G.; V. lenticularis, G.; V. tetrahedra, G.; V. equilateralis, G.;—Chione angulata, G. ; 
Ch. varians, G. ;—Weretrix (= Cytherea) lens, G.; WM. Hornii, G.; M. longa, G.; WM. arata, G. ; 
MN. ovalis, G.; M. ? fragilis, G. ;—Caryatis nitida, G. ;—Dosinia elevata, G.; ?D. tenuis, Meek; 
D. pertenuis, G.; D. gyrata, G.; D. inflata, G.;—Tapes Conradiana, G.; ? T. quadrata, G.; ? 
T. cretacea, G., and Eriphyla umbonata, Gabb. 

182.—Tupes Hilgardi, Shum., (vide Gabb, 1. cit., p. 265,) only provisionally referred to Zupes, 
is from Mexico. 

183.—Cyprimeria Peruviana, Con., (Am. Jour. Conch., ii, p. 105,) from Peru. 

184.—V. (Auca) Aucasiana? VOrb., (Voy. Astr. Pal., 1847, pl. 11, figs. 9-10,) may be a 
Callista, a great deal resembling our Indian C. fadulina, n. sp. D’Orbigny seemed to have taken 
a peculiar fancy to the name dzca, and made in this and another instance great confusion with it. 
He describes in “ Pal. de ?Am. merid. (1842),” p. 122, a Tapes-like shell as VY. awca, supposed to 
be a tertiary fossil from Patagonia ; subsequently, in 1847, he names quite a different shell, /. auca, 
in “ Voy. de l’Astrolabe,” and at last he quotes (Prod. ii, p. 237,) V. dueasiana, adding the reference 
of the tertiary 7. duca in the Pal. Am. merid. No version of this confusion appears satisfactory. 
The most likely thing is, that d’Orbigny, wishing in the Prodrome to correct the cretaceous species 
V. Auca of 1847, the name having been applied for a different species in 1842, quoted by mistake 
with it the reference of the latter instead of the former. This explanation would be strengthened 
by the fact that the name V7, Awcasiana does not appear to have been published before, and is first 
used in the Prodrome. 

185.—/. Chia, VOrb., (Pal. Am. merid., 1842, p. 82,) may be a Caryatis. 

28 
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186.—/. eretacea, VOrb., (ibid,) is “ ovato-compressa, antice brevi, postice angulata”’—sic! 

187.—/. Hallii, Gabb, 1862, (olim V7. Ordignyana, Gabb, non id. Forbes), Proc. Am. Ph. 
Soc., vol. vill, p. 235. 

188.—Cyprimeria spissa, Conrad, (Am, Journ. Conch., v, [1869], p. 44), from New Jersey, 
(a very insufficient cast). 

189.—Gemma ? eretacea, Conrad, (ibid. v, p. 96,) is from Mississippi. 


Thetironia, (vide Catalogue des “ Thetis connues,” Pietet et Campiche in Pal. Suisse, 4™° ser., 
3™e part., p. 209). 

190-198.—Thelis Renevieri, minor, lavigata, Prestensis, major, Genevensis, Sancta-crucis, 
Rotomagensis, and undulata. 

Corbula gigantea, Sow., often referred to Thetironia, is most likely a Poromya, and Corbula 
levigata, Sow., suggested to belong to the same genus, will be noticed as the type of a new genus, 
Fimbriella, in the family Lucinip2. 

199.—? Th. elongata, Gabb, (Pal. Calif., ii, p. 186, pl. 30, fig. 80,) seems rather to have the 
form of a Crassatella than that of a Thetironia. 

The following is the list of our South Indian ecretaceous species. 

200-210.—Baroda [Icanotia 7] Pondicherriensis, Forbes, sp., Baroda (Icanotia] elicita, 
Stol., Cytherea plana, Sow., C. Garudana, Stol., C. Arcotensis, Forb., sp., C. dassula, Stol., 
Cyth. (Callista] solitaria, Stol., C. [Call.] sculpturata, Stol., C. [Call.| fabulina, Stol., C. [Call.] 
laciniata, Stol., C. [Call.] minutula, Stol., C. [Call.] vagrans, Stol., C. [Caryatis| turgidula, 
Stol., C. [Car.] Telugensis, Stol., C. [Car.] intercisa, Stol., Cyprimeria analoga, Forbes, sp., 
Oyp. Oldhamiana, Stol., Cyp. obesa, d’Orb., sp., Eriphyla lenticularis, Goldf., sp., Eriphyla Forbe- 
siana, Stol., Er. diversa, Stol. 


Of doubtful species there are large numbers. Pictet and Campiche point out several, 
and many more could be added; but as I have not examined authentic specimens, and as the 
figures do not allow any better conclusions to be made than those upon record, I shall not notice 
them further, I may only mention the following— 

Cytherea Herzogii, Hausmann, in Goldf. Petr. Germ., ii, p. 239, pl. 149, fig. 10. Judging 
from the general character of the shell and especially its strongly crenated internal margins, it is, 
I think, pretty certain that this species is an Priphyla. 

Venus perovalis, and also V. Syriaca and indurata of Conrad from Palestine, are said by Fraas 
to be in a state hardly sufficient for determination (vide Wirt. Nat. Jahreshefte, xxii, 1867, 
p. 238). ' 

Astarte ? diseus, Sharpe, (Quart. Journ. Geol. Soc., Lond., vi, p.177,) from Spain could 
be an Priphyla with a flat strong shell, but the hinge is not known. 

Ven. exularis, Keys., a little tumid oval species. Eichwald (Leth. Ross., livr. xi, 1867, p. 712,) 
supposes that this may rather be a neocomien than a jurassic shell, 


Taking now a very general view of the characters of cretaceous species which 
are up to the present known, and supposing that only some of my suggestions are 
correct (—at least those in which I have examined the hinges, or of which good 
figures exist), we may be allowed to summarise the investigations regarding the 
representation of the Vzyzrrps# in eretaceous rocks in the following words— 

Of the rarzsin we find only a few doubtful species belonging to Pullastra, 
Hemitapes, Tapes, and one species of Amygdala; on the other hand, many belong 
to the new genus Baroda and its sub-genus Jcanotia; they are all in external 
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shape like Psammocola or Psammobella, most of them having been formerly 
described as Psammobia or Solen. In the vreverinz we hardly find a single species 
belonging to Venus as restricted, and scarcely any of the other subordinate forms, 
except perhaps Mercenaria, and one species may indicate a Cryptogramma. The 
Cytherea group are, on the contrary, largely represented. We find many species 
of Cytherea proper which is of general geographical range, apparently a great 
many species of Callista and a large number of Caryatis, especially in America; 
Dione, chiefly in America, where most of the recent species also occur at the present 
time, but hardly a single form occurs which could with any probability be referred 
to Tivella. Of the old Circe group, including Lioconcha and Crista, there is also 
scarcely a single species to be met with. Neither is there any distinct indication 
of the occurrence of species belonging to the suvzrrryz. 

The posryizy# are found in large numbers and great variety, both with a solid 
and with a thin shell. To the latter belong the species of Thetironia (commonly 
known as Thetis), being the old representatives of the recent Clementia. One of 
the oldest cretaceous forms of the group with thicker shells is Hriphyla, but 
not yet sufficiently well known as to the number of species; it is decidedly a 
Dosinia— form, and not an Astarte or Lucina, under which name several species 
seem to have been described from jurassic and cretaceous rocks. Next comes 
Cyprimeria, which also greatly recalls Dosinia, while of this last genus proper there 
are as yet no species sufficiently ascertained. Of Gemma there may be one 
or two species, but these also are not certain. 

These general results will, I trust, also indicate how far we are justified in 
attaching importance to the various genera and sub-genera pointed out in the 


preceding pages. 


BARODA, Stoliczka, 1870, (vide p. 145). 


1. Baropa [Icanoria ] PonDICHERRIENSIS, Forbes, sp., Pl. IV, Fig. 5; 
Pl. XVII, Fig. 4. 


1846. Tellina ? Pondicherriensis, Forbes, Trans., Geol. Soc., Lond., vii, p. 142, pl. xviii, fig. 5—7dem auctorum. 


Baroda testa elongata, compressa, antice ac postice rotundata, valde inequila- 
terale, margine inferiore et superiore fere parallelis, umbonibus parvulis, acutis, paulo 
prominulis ; superficie striis crassis concentricis ac lineis radiantibus sub-obsoletis 
notata. Cardo valvule dextre dentibus cardinalibus tribus, duobus anterioribus 
brevibus, postico elongato, omninisque tenuibus, compressiusculis instructus. 


Height : length ... os is ee wee 0:47 
Thickness : height ... = ae ie s 057 


The shell of this species is rather thick, covered with broad and rather strong 
strie or ribbings, and a number of very fine radiating, mostly obsolete lines. These 
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striee are partially traceable on an imperfect specimen in our collection (pl. xvii, 
fig. 4), but I have not been able to see them on Forbes’ original, of which I have 
also given a view. On the former, the hinge-teeth of the right valve were observed, 
though on account of the difficulty in preparation they became somewhat less 
distinct. 

For the sake of comparison, and also in order to illustrate the hinge of 
Baroda and its sub-genus Icanotia, I have given a view of the hinge of Baroda 
[| Icanotia] impar, Zittel, sp., on p. xvii, fig. 5. It would be very interesting to 
examine more perfect specimens of this species. 

Locality.—Moraviatoor, in a dark earthy limestone ; apparently rare. 

Formation.—Ootatoor group. 


2. Baropa [Icanortta] Exicrra, Sfoliczka, Pl. IV, Fig. 16. 


Bar. testa perlonga, valde compressa et mequilaterali; parte anteriori brevi, 
ad terminationem angustatim rotundata, postice oblique ac late sub-truncata ; umboni- 
bus parvulis, declivitate lunulari rectiuscula, areali Jere concaviuscula, perlonga ; 
margine ventrali levissime curvato; superficie liris depressis latiusculis, concentricis 
ac costulis radiantibus tenuibus, confertis, imprimis in parte postica distinctis, 
notata. 


Median height : length Sa nis eh oe 0°34. 
Thickness : height sa Bice i “$55 0°64 


This species closely resembles the one described by Zittel from the Gosau 
deposits, B. [Icanotia| impar, but the posterior end is more truncated, and the 
radiating ribs finer; the latter character easily distinguishes also the Indian fossil 
from any of the forms photographed by Guéranger. The hinge-teeth must be 
very thin and small. I have not been able to trace them on any of the two 
specimens in our collection, with the exception of a thickened margin seen 
internally along the lunula, such as I have, however, not observed in any of the 
other species of Jeanotia. ; 

Locality—North of Karapaudy, in a whitish, highly caleareous sandstone ; 
apparently rare. 

Formation.—Arrialoor group. 
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CYTHEREA, Lamarck, 1807, (vide p. 150). 
(? Sus-GeNuS Dosiniopsis, Conrad, 1864), (vide p. 151). 
1. CYTHEREA PLANA, Sowerby, sp., Pl. VII, Figs. 1-4, 


1812. Venus plana, Sowerby, Min. Conch., vol. i, p. 58, pl. xx, lower figure. 
2 lineolata, .,, Ff a1) DuovG upper. Gs, 


” ~ ” 


1839. ? Cytherea plana, Goldfuss, Petr. Germanie, pt. ii, p. 138, pl. 148, fig. 4. 

1843. ? Venus plana, Sowerby, d’Orbigny, Pal. frang. terr. eret., vol. iii, p. 447, pl. 386, figs. 1-3. 
1847. ?V. plana, Sow., Miiller, Petr. Aach. Kreidef., pt. i, p. 25. 

1850. ? Venus sub-plana, d’Orb., Prod. ii, p. 237—idem, Pictet, Bosquet, &e. 

1867. Venus plana, Sow., Guéranger, Album paléont. de la Sarthe, pl. xvii, fig. 11. 


Cyth. testa oblonga, inequilaterali, antice rotundata, moderate producta, postice 
sub-truncata, declivitate superiori antica paulo excavata, postica longiore ac con- 
vexiuscula ad terminationem anticam rotundata, ad posticam subtruncata ; umbonibus 
promimulis, antice versus paulo incurvis; valvis moderate convexis, seu applanatis, 
striis concentricis tncrementi tenuibus ac alteris crassioribus instructis ; lunula longa, 
cordiformi, paululum excavata seu convexiuscula, linea impressa tenui cireumscripta ; 
cardo in utraque valva dentibus tribus cardinalibus posticis bifurcatis imstructus, dente 
lunulari in valva dextra tenui margini lunulari parallelo, et excavationi profunde 
in valva sinistra site congruente, 


Length of largest specimen a ve app 66 m. m. 
Height nA : Sie aes was 56m 7; 
Thickness ,, ” ae ae a PAL rn 
Height : length 0 sie wi 084 to O91 
Thickness : height a aa ae 0°37 to 0:50 


The form of this shell entirely agrees with that of the recent Cytheree ; it is 
generally rather less inflated than these, but besides the usual strize of growth there 
is no other ornamentation present. The convexity, length, height, and thickness 
are subject to slight variations which are, however, not very considerable. The beaks 
are rather prominent, close together, and slightly incurved, the upper anterior slope 
being slightly excavated, the posterior convex and considerably longer than the 
former; the posterior end is somewhat narrowly truncated, while the anterior one 
is rounded and more or less produced. These variations are to be observed equally 
clearly in our own specimens, as in those from Blackdown, and for this reason 
I greatly suspect that Sowerby’s VY. lineolata is not distinct from the present 
species, as already alluded to (p. 160). The inner edge of the shell is, as usually, 
smooth, the pallial sinus about as deep as in the recent Cyth. attenuata, Dunk., 
slightly more angular at the end; the fulcra supporting the ligament are 
thick and long. The hinge exposes three cardinal teeth of the usual form, 
the posterior is deeply grooved; the lunular tooth is thin, and about parallel to 
the lunular margin, upon which peculiarity Conrad proposes a special sub-genus 
Dosiniopsis. This seems to me, however, only to indicate a wish to satisfy that 
author’s curious idea, that all the cretaceous species belong to genera distinct 


from those to which tertiary or recent species are referable. 
27 
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I have not seen any of the original specimens referred by d’Orbigny to 
this species in his “Pal. frangaise,” but I saw others fully as short and high 
as the one figured by Goldfuss. His figure shows the lunular edge very pro- 
minent; some specimens approach to it in this respect, but I have not seen any 
with an equally strongly projecting Iunula. Some of our specimens also perfectly 
correspond with the two photographs given by Guéranger. The form figured by 
Reuss (in Bohm. Kreidef., pl. xli, fig. 14,) has the anterior side very much pro- 
duced, and if the outline of the posterior end is correct, I would think that it 
hardly could belong to the present species. Our specimens are certainly undistin- 
guishable by any prominent character from those oceurring at Blackdown from 
which Sowerby obtained his originals: both exhibit the same amount of vari- 
ations as already stated. 

Localities —North of Alundanapooram and north of Kunanore, in a yellowish 
brown conglomeratic sandstone. 

Formation.—? Trichinopoly group, but very close to the boundary of the 
Arrialoor, with which the mineralogical character of the rock corresponds rather 
better than with that of the former. In Europe the shell appears to be charac- 
teristic of the Upper Greensand and Senonien (Plener) beds of the continent. 


2. CyTuHereaA Garupana, Stoliczka, Pl. VI, Figs. 17-19. 


Cyth. testa regulariter oblonga, sub-inequilaterali, crassiuscula, ad utramque 
terminationem sub-rotundata, compressiuscula imprimis in senioribus speciminibus ; 
superficie striis concentricis prope marginem exteriorem crassioribus, ac sulcis latius- 
culis notata; wmbonibus acutis, paulo ineurvis, declivitatibus superioribus sub- 
rectis, antica paululum concava, postica convexiuscula; dentibus cardinis sieut in 
Cyth. plana dispositis ; lunula angusta longa, linea impressa circumscripta. 


Length of largest specimen sii Rie te .. 45m. m. 
Height : length... ami ode Hr .. 070-074 
Thickness : height aes gad noe .. 040-0°46 


Shell nearly regularly oval, rounded anteriorly and posteriorly, with the beaks 
somewhat prominent and incurved towards the anterior end; the surface is covered 
with strie of growth only, these being stronger near the margins and partially 
alternating with broadish shallow sulci; the lunule is very long, narrow, cordiform, 
along its central line somewhat sharply elevated, and all round margined by a fine 
groove. The hinge does not differ in any essential way from that of Cyth. plana, 
except that the lunular tooth of the left valve is proportionately somewhat stronger, 
though the corresponding cavity of the left is not peculiarly deep and not marked 
by such strongly elevated edges as in the former species ; the cardinal teeth of the 
right valve are all more or less distinctly bifid. ‘The pallial sinus has not been 
observed. The oval and compressed form readily distinguish this from the former 
species, and also from Cyth. Archiaciana, to which it appears still more related, 

Locality —Comarapolliam, in a greyish sandstone. 

Formation.—Arrialoor group. 
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3. CyYTHEREA ARcOTENSIS, Forbes, sp., Pl. XVI, Fig. 34, 


1846. Venus Arcotensis, Forbes, Trans., Geol. Soc., London, vii, p. 146, pl. xv, fig. 19. 
1850. Astarte id., d’Orbigny, Prod. ii, p. 238. 


* Testa orbiculari, subobliqua, imequilaterali, plus nrinusve convexa, polita 
concentrice striata, striis confertis irregularibus, margine levi, umbonibus prominenti- 
bus, lunula minuta.” (Forbes loc. cit.). 


Such is the account of this species given by Forbes. I cannot identify it with 
any of our Indian shells, and, therefore, reproduce his figure. It is a remarkably 
orbicular form. I examined the original specimen in London, and find in my 
notebook the only remark, “figure of Forbes good; it is not an Astarte, as 
suggested by d’Orbigny, but a Cytherea, with three cardinal and one lunular 
tooth in the left valve, the last not very oblique and with its base close to the 
most anterior cardinal.” I thought that the species could be Cyth. plana, but the 
form does not at all agree with it; nor could it be Cyprimeria Oldhamiana, which 
has nothing like what could be mistaken for a lunular tooth in the left valve. 
It is to be hoped that further discoveries will elucidate this point. The only species 
remaining with which it could be compared are those of the Circe group. 

* Locality.—Trichinopoly.” 


4, CYTHEREA LASSULA, Stoliczka, Pl. VII, Figs. 10-17. 


Cyth. testa elongato-ovata, twmescente, umbonibus proninulis, acutis, approxi- 
matis et paululum incurvis instructa, antice rotundata, postice angustatim truncatula ; 
declivitate superio?i antica (seu lunulari) brevi, moderate excavata, postica (sew areali) 
longiori, convexiuscula; margine inferiori convexo, versus terminationem posticam 
paululum insinuato ; superficie striis concentricis sulcis nonnullis latioribus interpositis 
notata, striis minutis aliquando obsoletis ; lunula ovato-elongata, antice acuta, linea 
impressa marginata, fere plana. Cardo in utraque valwa dentibus cardinalibus plus 
minusve distincter furcatis (imprimis dent. posticis) instructus ; dente lunulari in val. 
sinistra tenui, elongato, margimi lunulari parallelo, in valva dextra fosse elongate 
supra ac infra crassiuscule marginate congruente; sinu pallii brevi, obtuso, 
ascendente. 


Length of the largest specimen ea tee aed OO IN. ma: 
Height : length Hop oa 500 vw O77 -0°83 
Thickness : height 700 ar aia re 0°60 - 0°64 


Shell elongated, ovoid, rather tumid and strong, covered with fine concentric 
strize, which in places, especially towards the margin, alternate with broad sulci; 
sometimes the finer striae become quite obsolete, but this is likely only due to the 
preservation of the surface. The beaks are prominent, pointed, close together and 
slightly incurved towards the long, elliptical lunule, which is very little raised or 
flat, but margined with a deep line. The lunular margin is slightly concave, the 
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areal convex, with the edge bent in, so as to make the ligament less prominent than 
is often the case in other species. The anterior end is rounded and the posterior 
somewhat narrowly truncated, the inferior margin being a little flexuous towards 
the posterior end. Specimens are, however, occasionally met with with a more 
regularly oval form (see fig. 11). The hinge is similar to that in the species 
previously noted. The posterior cardinals are in both valves deeply grooved, and 
the lunular of the left valve is much elongated. The pallial sinus is short, obtuse, 
and ascending, slightly larger than in Cyth. Rotomagensis, d’Orb., to which our 
species also bears some resemblance. The form is entirely that of a Cytherea of 
the concentrically ribbed or striated type (like Oyth. lirata, Sow.), while the Calliste 
mostly are flatter, though it is really difficult to fix a proper limit in such 
cases. 

Localities.—North of Kunanore, north-east of Karapaudy, in a light greyish 
soft sandstone. 

Formation.—Arrialoor group. 


5. Oyruprea [ ? Catzisra] sorrrarta, Stoliczka, Pl. V, Fig. 20. 


Cyth. testa elongate elliptica, valde inequilaterali, moderate convexiuscula, antice 
breviter et late rotundata, postice sub-truncata; declivitate lunulare et areale aut 
convexiusculis, aut prima applanata, altera convexa et intus Surcata, extus obtu- 
siuscula ; margine ventrale Sere recto, levissime curvato ; superficie striis subtilissi- 
mis et nonnullis liris sub-obsoletis imprimis prope umbonem distinctis notata ; umbone 
valde incurvo, acuto; lunula haud distincter marginata, medio elevata. Cardo in 
valva sinistra dentibus cardinalibus tribus, tenuibus, postico perlongo, duobus alteris 
multo brevioribus et dente lunulare lamelliforme, fossa profunda ab margine lunulare 
separato instructus. 


Height of the right valve : its length sc sa ie 0°69 
Thickness (supposed) of both valves : height... wale Ae 055 


This is a remarkable shell and undoubtedly belongs to the type of Callista, 
which is represented among recent shells by Cyth. gigantea, Chem.,, and of which 
I have already (p. 150) stated that it may probably form a distinct sub-genus 
together with a few other known forms. The posterior cardinal tooth is very 
elongated and the two others are small; this character greatly resembles Baroda 
of the raprszvz, but the strong lunular tooth is wanting in that sub-family. 
In our species the lunular tooth of the left valve is strong, lamelliform, and 
separated by a broad and deep groove from the lunular margin itself. The form 
of the fossil shell is also peculiarly elongated, like that of Baroda; the surface 
is concentrically finely striated, but there are some broadish sulci to be observed 
near the strongly incurved umbo. 

The fact, that the two sections of Callista are represented in cretaceous rocks, 
and that the usual lirated species are here already much more numerous than those 
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of the type of Cyth. gigantea, appears to support the suggestion of their belonging 
to distinct sub-genera. 
Locality—South of Garudamungalum, in a brownish calcareous sandstone 
full of little shells; only the figured left valve has as yet been found. 
Formation.—Trichinopoly group. 


6. CyTHEerea [Caxista] scunprurata, Stoliczka, Pl. VII, Figs. 7-9. 


Cyth. testa ovata, antice rotundata, postice sub-truncata ; declivitate lunulare 
paululum concava, areale convexiuscula, crassa, infleca, supra marginibus obtusius- 
culis instructa ; lunula elongata angusta, medio paulo elevata, antice acuta, linea 
impressa marginata ; margine ventrale moderate ac uniforme curvato ; valvis moderate 
convexiusculis, concentrice liratis, liris crassis sulcis profundis angustisque separatis, 
prope umbones obsoletis ; wnbonibus approximatis paululum antice versus ineurvis, 
acutis. Cardo in valva sinistra dentibus tribus cardinalibus, sub-equalibus et unico 
elongato lunulare instructus ; fulcris tenuibus sub margine areale obtuso sitis ; sinu 


pallii ? 
Length of largest specimen ... s., 0H ae 50 m. m. 
Height : length sis ce 660 eee O74 
Thickness : height ae or ose So 0°60 


This species belongs to a type of Calliste, mostly peculiar to the eastern seas, 
and represented by the well known C. erycina, Linn., which occurs already in the 
miocene deposits of Europe, and is one of the commonest species on the eastern 
coast of Ceylon. As compared with this species the form of our fossil is shorter, 
the concentric ribs are less flattened, though almost equally strong in both species, 
and the interspaces narrow and deep; towards the umbones the ribs become obso- 
lete. The area is deep and externally margined by elevated obtusely rounded edges ; 
the fulcra are rather thin and deeply situated. In other respects the Trichinopoly 
fossil does not offer any peculiarities. It is extremely interesting to find this 
type of Calliste already represented during the cretaceous period in the same 
regions where the recent forms occur. A very similar form also occurs in the 
tertiary deposits of Burma. Such instances cannot fail to be of the greatest 
importance in tracing out the geographical distribution of animal life during pro- 
gressive periods of time. 

Locality.—Neighbourhood of Kunanore, in a conglomeratic sandstone. 

Formation.—Arrialoor group. 


20 
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7. Cyrnerra [Cauirsta] FaBULINA, Stoliceka, Pl. XVI, Figs. 31-33. 


Cyth. testa ovato elongata, inequilaterale, umbonibus prominulis, acutiusculis, 
incurvis ac approximatis instructa, declivitate lunulare Jere recta, areale convexius- 
cula, lunula elongata, antice acuta, linea impressa marginata, medio elevata ; area 
angustissima, paululum profunda; terminatione anteriori rotundata, posteriori 
rotundate truncata ; margine ventrale uniforme curvato; valvis moderate convexis 
m superficie confertissime liratis, liris crassiusculis, obtusiusculis, interspatiis pro- 
Sundis, vix angustioribus, intersectis. Cardo in valva dextra dentibus tribus car- 
dinalibus, longis, tenuibus instructus, dente postico furcato ; fossa lunulari elongata, 
angustata ; fulcris tenuibus. 


Length of largest specimen pat ee Bo 23 m. m. 
Height : length ... ae ea io 072 - 0-79 
Thickness : height ... nix ne ae 0°51 - 053 


The numerous very distinct and very regular concentric ribs give this shell 
quite an elegant appearance; it greatly resembles d’Orbigny’s V. sub-fava, des- 
cribed and figured in the Pal. Francaise under Sowerby’s name V. fava, which is, 
however, a more regularly elliptical shell with finer striation. D’Orbigny’s figure 
also represents a slightly higher shell with a more oblique terminal declivity posteriorly 
than seen in our Indian form. In this the lunula is oval, pointed in front, elevated 
in the median line and margined by a deep groove; the area is very narrow and 
slightly excavated. The hinge-teeth of the right valve are rather elongated, 
thin, the posterior being distinctly grooved; the lunular pit is narrow, somewhat 
elongated, with a more strongly raised edge below than above; the fulera are very 
thin and situated at the base of the area, but are considerably shorter than this one. 

Localities.—Garudamungalum, (one specimen), in a bluish calcareous sand- 
stone full of little shells; east of Odium, (four specimens), in a dark brown calca- 
reous rock, also with small shells. 

Lormations.—Trichinopoly and Ootatoor groups. 


8. CYTHEREA [CALLISTA] LACINIATA, Stoliczka, Pl. VII, Figs. 5-6. 


Cyth. testa oblonga seu sub-quadrangulare, paulo longiori quam alta, inequi- 
laterali, convexiuscula, antice breviter et late- postice paululum anguste ac oblique 
truncatim rotundata ; margine ventrali leviter convexiusculo 3; umbonibus prominulis, 
approximatis, sublevigatis ; declivitate lunulare precipita, subrecta; lunula angusta, 
depressione lineali indistineta marginata; declivitate areali convexiuscula, area 
angusta, profunda ; cardo in valva dextra dentibus tribus cardinalibus, medio crassis- 
simo et dente lunulari elongato instructus ; superficie liris crassis, oblusiusculis, suleis 
angustioribus profundis separatis, notata. 


Length of largest specimen aa cot tee 20 m. m. 
Height : length... oe ,. .. 078-082 
Thickness : height oe = a ne 0°59 - O61 


This small species is well characterised by its great height in proportion to its 
ength, its form being either broadly oval or sub-quadrangular, the beaks are as 
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usually prominent and pointed; the concentric ribs are comparatively strong; 
the lunula is very narrow, only indistinctly marked by a shallow depression; the 
area is also narrow, but deep. The hinge-teeth offer no peculiarity; they are 
short, and the middle one of the three cardinals is the thickest; the lunular tooth 
is elongated. This species bears some resemblance to Forbes’ Venus Arcotensis 
(Cytherea), but the ornamentation is totally different. 

Locality.—Ninnyoor, in a white earthy limestone. 

Formation.—Arrialoor group. 


9. CyrnereA [CALLIsta] DIscorpaALis, Stoliczka, Pl. VII, Figs. 30-31. 


Cyth. testa late seu rotundate ovata, antice ac infra rotundata, postice angusta- 
tim sub-truncata ; declivitate lunulare concaviuscula, areale moderate curvata ; lunula 
parva, angusta, impressa; area longa, angusta, excavata, marginibus acutis circum- 
data; fulcris longis, crassis sed profunde sitis; valvis moderate convexiusculis, sub- 
discoidalibus, liris crassiusculis ac interspatiis sub-latis profundis separatis omnino 
notata. Cardo dentibus tribus cardinalibus, brevibus, in utraque valva crassis 
instructus ; dente lunulare elongato. 


Length of largest specimen .., eae eee 00 24 m. m. 
Height : length "od o00 30 600 0°87 
Thickness : height a ‘ins not arn 0°60 


The more flattened, roundish, and almost discoidal shape of this species readily 
distinguishes it from the last. The concentric ribs are strong and the interspaces 
broad, though not as broad as the ribs. 

Locality —Ninnyoor, in a whitish, earthy, and in a conglomeratic limestone. 

Formation.—Arrialoor group. 


10. Cyrnerea [CALLIsTA] MinuTULA, Séoliczka, Pl. VII, Figs. 18-20. 


Cyth. testa late ovata, compressiuscula, prope umbones tumescente, sub- 
mequilaterali, antice rotundata, postice angustatim truncatula ; declivitate lunulare 
concaviuscula, areale convexa, ad marginem ventralem regulariter convexa; concentrice 
eleganter lirata: liris crassis plus minusve obtusis et sulcis equidistantibus seu 
interdum latioribus atque subtilissime striatis separatis. Cardo dentibus cardinalibus 
tribus in utraque valva, duobus anticis brevibus, crassiusculis, furcatis, postico tenui 
elongato, et dente lunulare in valva sinistra mediocri, ab ceteris distantiori, fosse@ pro- 
Sunde in valva dextra congruente instructus. 


Length of largest specimen... ant aa AG 11°5 m. m. 
Height : length ps a Pe a O79 
Thickness : height oe a0 66 ind 0°52 


This is a very elegant, small, and rather compressed shell, more or less broadly 
oval, anteriorly rounded, posteriorly slightly and narrowly truncated; only near 
the beaks the valves are a little more tumescent, flattening out very gradually, so 
much so that larger specimens would no doubt have the appearance of very flat 
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shells. In well preserved specimens the concentric ribs are thinner as compared 
with the interspaces in which extremely fine concentric lines are traceable. When, 
however, the ridges of the ribs are a little worn off and thus become broader, 
the interspaces have apparently the same width as the ribs. 

Locality —Comarapolliam, in a light grey sandstone, apparently rare; only 
three specimens were as yet found ; all are figured. 

Formation.—Arrialoor group. 


11. Cyrmerea [Catiista] vAGRANS, Stéoliczha, Pl. VII, Figs. 21-23. 


Cyth. testa late ovata, seu rotundate quadrangulari, moderate convexiuscula, con- 
centrice liris subtilibus numerosissimis sulcis angustis parum profundis separatis 
notata; declivitate lunulare fere recta, areale convexiuscula ; lunula magna, ovata 
linea impressa marginata, medio elevata; area minima inpressa ; margine antico, 
ventrale ac postico uniforme-, ultimo quandoquam levissime- arcuato ; sinu pallit 
angusto, obtusiusculo, ascendente. Cardo in valva sinistra dentibus tribus cardinali- 
bus et uno margine lunulari parallelo instructus ; dentibus cardinalibus duobus 
posticis in valva dextra ceteris multo crassioribus. 


Length of largest specimen on vee ve tee 14m. m. 
Height : length Sc ses “0 ad 075 
Thickness : height aint ve rer ve 0°66 


Shell ovate or sub-quadrangular, small, moderately convex, with very numer- 
ous, close concentric not much elevated ribs; beaks prominent, pointed, and 
incurved ; lunular declivity almost straight, with the lunula ovate, proportionately 
large, margined by a distinct groove and elevated along the central line; posterior 
declivity convex, the area very short, narrow and impressed, with the fulera hardly 
distinguishable ; anterior and posterior ends rounded, the former slightly produced ; 
ventral margin more convex in the oval than in the sub-quadrangular forms ; 
pallial sinus short, narrow, obtuse at the end and ascending. In the left valve 
the cardinal teeth are thin, except the anterior, which is a little thicker than the 
rest; the lunular tooth is elongated and parallel to the margin. In the right 
valve (a specimen from Comarapolliam) the two posterior cardinals are remarkably 
thick, leaving narrow interspaces between them for the thinner teeth of the left 
valve. 

Localities.—Comarapolliam and north-east of Karapaudy, in whitish conglo- 
meratic sandstone (one specimen from each); Garudamungalum in bluish caleareous 
sandstone (two specimens); south of Garudamungalum in brownish sandstone 
(one specimen). 

Formation.—Arrialoor and Trichinopoly groups. The Comarapolliam specimen 
is somewhat roundly sub-quadrangular, and has the two posterior cardinals, as 
noticed above, remarkably thick, but there is no other difference in the ornament- 
ation and structure of the shell. The specimen from Karapaudy is in every respect 
identical with those from Garudamungalum, and is the largest. 
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12. CytHerea [Caryatis] Ture mpuLA, Stoliczka, Pl. VII, Figs. 24-27. 


Cyth. rotundate ovata, turgidula, polita, concentrice striato-lirata ; liris ac 
striis prope umbones obsoletis ; declivitate lunulare paulo excavata, areale convexa ; 
lunula elongato elliptica, linea impressa marginata, medio paululum elevata; area 
latiuscula, brevi, paulo excavata, exterius haud marginata; margine ventrale 
uniforme curvato. Cardo in valva sinistra dentibus tribus cardinalibus ac uno lunulare 
distante instructus. 


Length of largest specimen... ont wes ee 15 m. m. 
Height : length ba oe eee fe 0°84 - 088 
Thickness : height Onn ies 60x sie O72 - 0°75 


The more oval and comparatively more tumid form of the present species 
readily distinguishes it from Cyth. [Caryat.| Telugensis, n. sp. Young specimens 
are almost perfectly smooth with a polished surface, but on the larger one con- 
centric strie, gradually becoming stronger towards the ventral edge, are clearly 
traceable. The hinge-teeth are characteristic of those of other recent species of 
Caryatis, amongst which C. Manille may be mentioned. 

Fig. 24 represents a somewhat more tumid variety with a little more distinct 
concentric sulcations, but the shell certainly belongs to the same species, though 
it would appear to have the anterior end shorter than others; this is, however, 
not quite perfect in the original. This specimen is from a calcareous dark grey 
sandstone from east of Odium. Another similar specimen is from a white lime- 
stone; it does not show on the well preserved shell the striz very strong, and they 
become perfectly obsolete near the apex. 

The lunula is large, elongately elliptical, the area indistinctly marked, and 
somewhat excavated. 

Locality — Neighbourhood of Odium, in a blackish or greyish highly calca- 
reous sandstone and in a whitish limestone. 

Formation.—Ootatoor group. 


18. CyTHEREA [CARYATIS] TELUGENSIS, Pl. VII, Figs. 28-29. 


Cyth. testa sub-triangulari, altissima, convexiuscula, inequilaterali, antice bre- 
viter rotundata postice longiori; umbonibus valde prominulis, attenuatis, incurvis 
et approximatis ; declivitate lunulare moderate excavata, areale paululum curvata ; 
lunula longa, elliptica, linea impressa marginata, vix concaviuscula; area haud 
distincte marginata ; margine ventrale uniforme curvato ; im superficie striis crassi- 
usculis, numerosissimis, interdum sulcis duobus aut tribus ad intervalla positis et 
interruptis notata. Cardo in valva sinistra dentibus tribus cardinalibus, postico 
tenui elongato, duobus alieris brevibus crassiusculis, divergentibus, et dente lunulare 
parculo mstructus. 


Length of largest specimen... on on are 18 m. m. 
Height : length bud sod ae vee O91 
Thickness : height 5c nod vas ae 0:60 


This species is a typical Caryatis, with almost uniformly convex valves, and 
covered with rather fine concentric strize; the thin longish posterior cardinal corres- 
2W 
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ponds to a thick grooved one in the right valve, and the two anterior cardinals are 
somewhat diverging, short and stout ; the lunular tooth is also small, as in the recent 
species of Caryatis. The striation in fig. 29 has been made accidentally a little too 
strong as compared with the size of the shell. 

Localities —Comarapolliam, in a whitish soft sandstone (one specimen) ; 
Garudamungalum, in a dark grey calcareous shell-sandstone (two specimens). 
These three specimens from the two localities are perfectly identical ; it is evidently 
a rare shell. 

Formation.—Arrialoor and Trichinopoly groups. 


14. Cyruerea [Caryatis] InTERCISA, Stoliczka, Pl. VIII, Figs. 1-2. 


Cyth. testa sub-quadrangulariter ovulata, tumida, crassa, concentrice striata, 
antice ac postice truncatim rotundata, ad marginem ventralem leviter convexa ; umbo- 
nibus paulo prominulis, parvis, obtusiusculis, approximatis ; declivitate antica paulo 
excavata, postica fere recta, deinde sub-rotundata; superficie in specimine majori 
laciniatim seu lamellose concentrice striata ; lunula parva, ovata, medio elevata, linea 
impressa marginata; area angusta, paulo excavata, extus haud marginata; dente 
lunulare ab dentibus cardinalibus remote sito. 


Length of largest specimen ,.. ae a ... about 45 m. m. 
Height : length ae te ae ae 0°88 
Thickness : height Be nee Aas aed - 0:80 


Of the two specimens found one is small and the other considerably larger ; 
on the former the shell surface is partially preserved in its original state, exhibit- 
ing fine concentric strize ; on the second the strize, where seen, are lamellar and thin, 
but the shell surface is partially worn off and partially the shell is removed alto- 
gether. The form is very characteristic, almost of a quadrangular shape with 
rounded edges, though if the shell was well preserved, the form would no doubt 
be more distinctly rounded or broadly oval. The thickness is great, such as is not 
often to be met with in recent species of Caryatis. The cardinal teeth are not 
visible, but the impression of the remote lunular tooth is traceable. 

Localities—North-west of Kunanore and north of Alundanapooram, in a 
brownish sandstone with numerous minute, brown oolitie grains; apparently rare. 

Formation.—Trichinopoly group. 


CYPRIMERIA, Conrad, 1864, (vide p. 157). 
1. CYPRIMERIA ANALOGA, Forbes, sp., Pl. V, Figs. 21-28. 


1846. Venus analoga et eximia, Forbes, Trans., Geol. Soc., Lond., vii, p. 147, pl. xv, figs. 20-21. 
1850. Venus analoga, Forbes, dOrbigny, Prod. ii, p. 237,—idem auctorum. 


Cyp. testa late-ovata, compressiuscuia, antice paulo producta, rotundata, postice 
rotundate sub-truncata, ad marginem ventralem leviter curvata, marginibus undique 
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attenuatis ; declivitate antica infra umbones parvulis adpressis paululum excavata, 
deinde uniforme in convexitate marginis anterioris transeunte; declivitate postica 
Jere recta, levissine curvata et cum terminatione postica angulum obtusum 
formante ; lunula haud distineta ; area longa, profunda; fulcris crassis et ligamento 
prominente ; sinu pallii angusto, rapide ascendente, apice obtuse acutiusculo ; super- 


ficie striis subtilibus numerosissimis ac nonnullis sulcis magis profundis sed non 
precipue latis tecta. 


Length of largest specimen 


54m. m. 
Height : length 0°80 
Thickness : height 043, 


Shell elongately and broadly ovate, rather compressed, thickest about the 
middle, and sloping regularly towards the attenuated and sharp margins (except 
near the area), and also towards the beaks which are somewhat depressed and very 
close together. There is no special lunula, but the lunular region is slightly concave 
below the beaks, passing immediately into the curve of the somewhat produced 
anterior end; the ventral margin is also slightly curved and the area still less so, 
the latter forming thick obtuse edges along the extended area; the posterior end is 
broadly and somewhat roundly truncated. The surface of the shell is covered with 
concentric striz, among which some are stronger than others, but the intermixed 
sulci are not particularly broad. The pallial sinus when compared with that of the 
next species is narrower, slightly longer, and more rapidly ascending. 

Localities.—East and south-east of Anapaudy, north of Alundanapooram, 
and south-east of Arrialoor, in a brownish, or (at the last loc.) in a whitish sand- 
stone; rare. 


Formations.—Trichinopoly and Arrialoor groups (only one specimen from the 
latter). 


2. CYPRIMERIA OLDHAMIANA, Sfoliczka, Pl. V, Figs. 24-25, and Pl. VI, Figs. 1-5. 


Cyp. testa fere orbiculata, undique ad margines rotundata, declivitate lunulare 
infra umbones paululum concaviuscula, declivitate areale moderate curvata ; umbo- 
nibus parvis, acutis et approximatis ; lunula haud marginata ; area longa, margi- 
nibus sub-acutis ac fulcris crassis vix prominentibus instructa; valvis in medio 


convexis atque margines versus undique declivis, concentrice regulariter ac confertimn 
striolatis, striis sulcis latioribus nonnullis ad intervalla interruptis. Cardo in valva 
dextra duobus dentibus cardinalibus divergentibus penitus divisis, in valva sinistra 
tribus, dente postico tenui, fossa lata ab alteris duobus anterioribus compressis ac 
valde prominentibus separato, instructus ; sinw pallit profundo, latiusculo, oblique 
ascendente. 


Length of largest specimen 


te ee 56°5 m. m. 
Height : length 6 one ae 5b 0°90 - 0°95 
Thickness : height “ee se Bis es 0°43 - 0°49 


This is one of the finest shells occurring in the South Indian cretaceous 
deposits. Its rounded discoidal form, with slightly prominent umbones, thickest 
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in the middle and gradually sloping towards all the margins, the regular striation 
intersected by a few deeper sulci are all most characteristic, readily distinguishing 
it from the last species. The pallial sinus is deep, rather rapidly and obliquely 
ascending from the infero-posterior end upwards. The hinge is typical of the 
genus. The right valve has two diverging perfectly divided cardinal teeth; the 
left two compressed very prominent anterior cardinals and one thin posterior, 
separated from the former by a broad but along the centre again somewhat raised 
groove; this posterior tooth is connected with the broad and thick fulcrum. There 
is no trace of a lunular tooth, though that portion of the margin is broad, but 
it is slightly excavated in both valves. 

The common European Oyp. discus, Math., is more compressed, and has the 
beaks almost always remarkably flattened. 

Localities —Anapaudy, north of Alundanapooram and Garudamungalum, in 
a brownish, whitish, or bluish calcareous sandstone ; not rare. 

Formation.—-Trichinopoly group. 


3. CyprRIMERIA OBESA, d’Orbigny, sp., Pl. XVII, Figs. 1-2. 
1847. Lucina obesa, VOrbigny, Paléont. Voy. l’Astrolabe, pl. v, figs. 26-28. 


Cyp. testa quadrangulariter rotundata, valde inflata, concentrice striis numerosis 
subtilissimis ac sulcis latioribus ad intervalla interpositis notata ; umbonibus obtusius- 
culis, paulo prominulis, incurvis; regione lunulare infra umbones vie excavato, 
declivitate areale fere rectiuscula, marginibus ceteris uniforme curvatis; area brevi, 
angustissima ; cardo in valva dextra duobus dentibus divergentibus omnino divisis, 
postico multo crassiore instructus. 


Specimen figured on pl. xvii, fig. 1. Specimen figured by d’Orbigny, pl. xvii, fig. 2. 
Height : length ... Fn oss ~ Height : length .., a0 0:93 
Thickness : height ... an 072 Thickness ; height ... ao O78 


D’Orbigny gives an enlarged figure of a small specimen, but it evidently 
represents the same species as the one here described, though the roundness and 
thickness are slightly larger, which, however, is not unusual in young shells, their 
convexity generally becoming less prominent as they grow in size. The only 
right valve which we possess is apparently a little less tumid, because the surface 
is just in the place of the greatest convexity slightly worn off. The two diverging 
teeth of the right valve are perfectly divided, and the posterior tooth is thicker 
than the anterior, which is also somewhat less indistinctly traceable ; the lunula 
is, as usualin Oyprimeria, not margined, and the area is small and very narrow. 

Locality.—Ninnyoor, in white limestone; apparently very rare. 

Formation.—Arvialoor group. 
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ERIPHYLA, Gadd, 1864, (vide p. 156). 


1. ERIPpHYLA LENTICULARIS, Goldf., sp., Pl. VI, Figs. 7-13. 


1839. Lucina lenticularis, Goldfuss, Petr. Germ., p. 228, pl. 146, fig. 16; idem, Miller, Romer, Geinitz 
d’Orbigny, &e. 
1865. Artemis lenticularis, Bosquet in Staring’s Bodem v. Nederland, [Ide deel ; non idem Forbes (vide p. 182). 
Geinitz (Quadersandst., p. 158,) following Reuss, &c., identifies Z. lens and Reichii, Romer, L. circularis 
and V. parva, Gein., with the present species; in most cases this would appear to be correct, but not being in 
possession of authentic specimens, or of the originals, it would be a vain task to speculate on this point. 


Briph. testa sub-quadrangulariter orbiculata, plus minusve compressa, interdum 
convexiuscula, umbonibus prominulis, acutis, incurvis ; declivitate lunulare concava, 
areale moderate curvata; marginibus ceteris uniforme convexis ; lunula atque area 
profundis, marginibus acutis elevatisque instructis, prima parva, altera longa et 
angustata ; superficie striis subtilibus regularibus ac sulcis angustis interdum 
numerosis ad intervalla notata; sinu palliit parvo, latiusculo, obtusato. Cardo in 
utraque valva duobus dentibus cardinalibus quorum anteriori in valva sinistra et 
posteriori in valva dextra altero crassiori, et dente lunulare in valva sinistra elongato 
sub-obsoleto, fossa in valva dextra et denticulo elongato postico laterale remoto 
fosse in valva sinistra congruenti instructus; fulcris latis, crassiusculis, haud 


prominulis. 
Length of largest specimen ... ise San nid 35 m. m. 
Height : length a ans na not 0°98 - 1:25 
Thickness : height ise ied os sng 0°37 - 0°46 


It is scarcely necessary to add anything to the description of this well known 
species. The shell varies a little in form, but it is always more or less orbicular, 
sometimes with an indication of a quadrangular shape. Some specimens are 
much compressed, others somewhat convex, and these variations are equally 
observable in our Indian specimens as in the typical ones from Aachen, of which 
I had very good examples for comparison, obtained from Dr. Bosquet. 

Localities—East of Anapaudy, north of Serdamungalum, and near Olapaudy, 
mostly in a brownish sandstone ; not rare. 

Lormation.—Trichinopoly group. In Europe the species appears to occur all 
through the upper cretaceous (Pleener) beds of Germany. 


2. EripHyuta ForBestana, Stoliczka, Pl. VI, Figs. 14-16. 
1846. Artemis lenticularis, Forbes, Trans., Geol. Soc., vii, p. 147, pl. xviii, fig. 7. 


Eriph. testa fere regulariter orbiculari, valde compressa, umbonibus paululum 
tumescentibus, approximatis et incurvis; lunula profunda, anguste ovata; area 
Sere nulla, fulcris in fissura profunda sitis; superficie costulis acutis, tenuibus, 
nonnunquam paululum wndulatis, interdum lamelliformibus, interspatiis latioribus 
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intus subtilissime striatis separatis tecta. Cardo dentibus sicut im specie typica 
mstructus. 


Length of largest specimen .., oa Bot nee 25 m. m. 
Height : length aa va ats ae 0°98 - 1:05 
Thickness : height or AG mes on 0°30 - 0°32 


This is an almost perfectly orbicular species, very flat and compressed, 
slightly tumescent at the umbones, which are pointed and strongly incurved, 
touching each other. The lunula is elongately ovate and very deep; a separate 
area can hardly be said to exist, the fulcra supporting the ligament lying in a 
very narrow fissure with perpendicular sides. The ornamentation is peculiar, the 
whole surface being covered with sharp concentric sometimes almost laminar thin 
ribs separated by broader interspaces, which are again very minutely striated. The 
width of the sulci slightly varies, and they are less conspicuous when the ribs 
are somewhat undulating. 

Forbes had figured this species under the name of Art. lenticularis, but in 
his description he mostly had in view specimens which actually were identical with 
the European species ; his reference to the recent Art. lincta, Pult., also clearly 
indicates this. 

Locality.—Ninnyoor, in a white earthy limestone; rare. 

Formation.—Axrialoor group. 


3. ERIPHYLA DIVERSA, Stoliczka, Pl. VI, Fig. 6. 


Hriph. testa quadrangulariter rotundata, crassiuscula, concentrice numerosissime 
et anguste lirata, convexiuscula ; umbonibus valde prominulis, acutis, paulo incurvis ; 
declivitate lunulare ad marginem profunde excavata, areale fere rectiuscula ; lunula 
et area profundis, prima ovali, altera elongata, postice angustissima, 


Height : length a ae S00 nee 0:96 
Thickness : height iis oe Dat ot O44 


This form greatly resembles in shape the more convex varieties of Hriph. 
lenticularis, but the beaks are more prominent and pointed, and the surface is 
covered with rather strong very close ribs; one or two deeper sulci being only 
slightly indicated ; the ornamentation is, however, characteristically different from 
that of the above-named species. : 

Locality.—South-east of Vylapaudy ; only a single specimen was found in a 
greyish somewhat conglomeratic rock. 

Formation.—Arrialoor group. 
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XV. Family,—GLOSSTID4.* 


All the animals referable to this family have an oval or elongately oval shape, 
being stout and thick; the mantle has a very large opening ventrally in front for the 
protrusion of the foot, and another large gape behind for the siphons, the margins 
being united only for a short distance between both openings. The siphons are 
separated, short, and with fringed orifices; the foot is somewhat compressed, more 
or less conical and pointed at the end, a byssal groove occurs sometimes on the 
lower side, but the byssus itself is very rarely developed; the gills are large, 
unequal or sub-equal, the palpi long and narrow, the retractile muscles very 
strong. 

The shells are sometimes elongated, but mostly of an oval inflated form, solid ; 
the hinge provided with two or three cardinal and one posterior lateral tooth, some 
slight modification occurring in both; the pallial line is entire or very slightly 
sinuated (in Coralliophaga), and the ligament is external. 

H. and A. Adams have divided the shells which here form the family 
Grossrp# into three families. The question, however, as to the relation of Cyprina, 
Trapezium (= Cypricardia), and Glossus ( = Bucardia or Isocardia) has been 
lately so fully discussed by Deshayes in his 2nd edition of the Paris fossils that I 
can be brief on this subject. Deshayes includes those three generic groups with 
Cardium in one family, but comparing carefully the shells and animals with those 
of true Cardia, there is, I think, sufficient reason to treat them separately in distinct 
families. The animals of the Gzossrpz certainly greatly resemble those of the 
Crrevip&, but those of the Carpizp% show in the form of the foot the crenulations 
of the mantle margins, and in the arrangement of the hinge-teeth considerable 
differences, as I had already mentioned when speaking generally of the order 
VENERACEA, and as I shall again point out when I come to speak about the 
Carvup#&; I think the distinctions warrant the separation of the two families. 

On the other hand, I entirely agree with Deshayes as to his classification 
of the genus Trapezium (= Cypricardia), which H. and A. Adams place in the 
r4PESINa. There can, I believe, be no doubt that a very gradual transition in the 
form and arrangement of the hinge-teeth can be traced from one genus into the 
other, and the same applies to the form of the shell itself. Thus, for instance, we 
have in Callocardia apparently the Veneroid type without any posterior lateral 
teeth. Glossocardia has the form of Trapezium, but the arrangement of the 
hinge-teeth is similar to that of Glossus. The various forms of the fossil genus 
Veniella again exhibit a gradual transition from the hinge of the Glossus-type to 
that of Cyprina, so much so that in some instances, as those referring to Veniella 
proper and also to Venilicardia, great difficulty is experienced in drawing a line 
between the two. Further details on this point will be seen from a comparison 
of the characteristics of the various genera. Besides various fossil species of which 


_ _* The name Cyprivip& may be more appropriate and would have priority, but it has already long ago been used 
in Ichthyology. 
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the hinge has already been made known, I shall add here a few others which in — 
external form, at least, closely resemble some species of Trapezium and others. 

Taking all the recent species together there are not more than about 25 of 
them known, including two or three new species from our eastern seas. Cyprina 
isa northern form, Glossus and its allies may be called inhabitants of the tem- 
perate and sub-tropical zones, while Zrapezium and the forms closely allied to it 
are mostly tropical species. The geographical range of the family is in so far 
extensive, but the geographical distribution of the single species is not great. 

The study of this family is more important for the paleeontologist. Various 
forms with a thin shell and more or less rudimentary hinge-teeth already occur 
in some of the oldest sedimentary deposits; they mostly are of the Zrapezium* 
type. The thicker forms with better developed hinge-teeth are met with in the 
Trias, increasing in variety in the jurassic deposits; in the lower cretaceous period 
forms resembling Glossus, and especially Cyprina, are still very numerous, but in 
the uppermost cretaceous beds the number somewhat decreases, though the same 
types of shell still occur. In the older tertiaries the fauna has already more 
resemblance to the present one, the number of species again somewhat decreasing ; 
and in the newer tertiary deposits the generic forms, at least, are almost without 
exception identical with the present ones; the number of generic and specific types 
being here the smallest. 

1. Modiolarca, Gray, 1840. Shell trapezoidal, moderately inflated, thin; beaks 
almost contiguous, incurved; anterior portion of the shell more compressed, 
narrower and shorter than the posterior, which is obtusely carinated; surface 
covered with a smooth shining epidermis; hinge with one or two small, sometimes 
almost obsolete teeth in each valve; muscular impressions small, pallial line entire. 

H. and A. Adams (Gen., IT, p. 519), propose a special family to receive this 
genus, placing it, apparently following Gray, next to the Myrrripz; the authors 
quote two recent species of which the type was described by Lamarck as Modiola 
trapezina. Deshayes in his second edition of the Paris fossils (I, p. 532 and p. 541) 
criticizes Gray’s classification, and attempts to prove that there is not sufficient 
reason for separating generically the shells in question from Zrapezium ( Cypri- 
cardia). Deshayes also describes two eocene species, one with two hinge-teeth, 
and one with a single hinge-tooth in each valve. I was first inclined to class these 
peculiar shells next to Mysia ( Diplodonta) and the fossil Psathura, but looking at 
the animal and shells of Modiolarca, the first being characterized by partially united 
mantle lobes, two short cirrated siphons, four gills united behind, and the other by 
the peculiar trapezoid form, incurved sub-anterior beaks, small roundish muscular 
impressions, I am inclined to follow Deshayes in his statement, that we have in 
Modiolarca a modification of the Zrapezium type of shells. At the same time 
I cannot see how it would be possible to characterize the genus Trapezium, if this 
should be regarded generically the same as Modiolarca and Coralliophaga; they 
must all be kept distinct, and, as I said, when the fossil shells have been more 


* Sandberger says that true Zrapezia occur even in the Devonian, 
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carefully examined, many more genera may be added to this sub-family, showing 
it to be one of the most important in fossil Conchology. . 

2. Apricardia, Guéranger, 1867, (Album paléont. du Dépt. d. 1. Sarthe, &e., 
expli., p. 13, pl. 16, fig. 21). Shell elongated, inequilateral, like a Trapezium, 
solid; hinge with one strong, recurved tooth in each valve, the tooth being in 
the left valve almost directly under the beak and in the right a little posterior 
to it; to each tooth corresponds an equally large cavity in the other valve. 

This peculiar form resembling Trapezium is distinguished by the simple form of 
its hinge; it is based upon a cretaceous species, Apr. carinata. 

3. Axnisodonta, Desh., 1860, (Paris foss., 2nd edit., i, p. 542). Shell ovately 
elongated, compressed, inequilateral; hinge with one sharp tooth in each valve 
and a pit beside it, fulera distinct, short, thick. Such is the distinctive character- 
istic given by Deshayes of a small fossil shell, 4. complanatum, from the Paris 
basin (‘‘sables marins inférieurs de Chalons-sur-Vesle”). It is not perfectly plain 
what is meant by the pit next to each tooth. The figure shows in the right valve 
a large broadly triangular and in the middle apparently excavated tooth just below 
the beak, and in the left there is one stronger anterior compressed tooth and one 
smaller posterior in front of the fulerum; probably this is more correct than the 
description ; the muscular impressions are elongated and pallial line entire. The 
general form of the shell is that of typical Trapezia. 

Faujas-Saint-Fénd published in 1808 (Annales du Museum, Paris, xi, 
p- 384, &e.,) a short account of a fossil shell from the tertiary deposits of Italy, 
naming it Clotho (non idem, Walckenaer, 1807, drachnoidea). This shell resembles 
in form Anisodonta, except that it is a little less inequilateral and apparently of 
very solid structure, but the hinge-teeth are remarkably similar to those noticed 
in the last genus. The author says that there is one bifid tooth in each valve, 
somewhat compressed and recurved towards the beaks, one tooth being much larger 
than the other; two muscular impressions and an interior ligament. The accom- 
panying figure shows one large triangular bifid tooth in the right valve and one 
compressed, descending long tooth posterior to it; in the left valve there is one 
large anterior and one small posterior tooth, and an additional short compressed 
descending tooth behind the beak. The difficulty is how to explain in Faujas- 
Saint-Fénd’s figures the posterior descending teeth; if these are equivalent to 
what Deshayes considers to be the fulera in Anisodonta, in which they are, 
however, ascending, we have a perfect analogy between the two shells in question, 
and they may still be referable to the same genus. I do not think this to be at all 
improbable, for the arrangement of the hinge-teeth in both, Anisodonta and the 
form called Clotho, are in principle very much the same as those of Trapezium, 
with a species of which Clotho has apparently been found. However, if the 
posterior descending teeth of Clo¢ho are to be looked upon as cartilage processes, 
the shell must be referred to the corguzivm close to Sphenia. In spite of 
}.-S.- Fénd’s statement, that the ligament is internal, I do not think the latter case 
more probable than the former; neither can it be decided by a reference to 
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the pallial impression, of which no notice is taken in the characteristics given. In 
the figure of the right valve it would seem as if a deep pallial sinus were indicated, 
in the left valve everything is quite confused. 

Chenu (Man., ii, p. 97,) copies Faujas’ original characteristic, or rather 
Philippi’s (Handb., p. 319), who says that the ligament is external; the same 
author quotes a species Clotho Faujasii, but the hinge of the right valve figured 
by Chenu appears to show considerable difference from that of the original 
species of Olotho; the form of the two shells also does not agree. I do not 
know where to find an explanation for this discrepancy ; possibly the former may 
be a different species, or is it only one of the many wrongly copied figures of fossil 
shells in Chenu’s Manual ? 

4. Coralliophaga, Blain., 1824. Shell elongated, sometimes sub-cylindrical, 
of a more or less thin structure; hinge with two compressed cardinal and one 
lamellar posterior lateral tooth, all teeth being more or less parallel to the superior 
margin of the valves; pallial sinus generally with a small broad sinus. 

5. Trapezium, M. v. Mihlf., 1811. Shell trapezoid, solid, usually with a 
characteristic radiating striation on the surface; hinge with three more or less 
regularly diverging cardinal teeth, the anterior in the right and the posterior 
tooth in the left valve being the smallest, the middle one in the right valve the 
largest, and the posterior one usually bifid; posterior lateral tooth lamellar and 
parallel to the superior margin; pallial line entire, truncated posteriorly. The 
two anterior cardinal teeth in the left valve are sometimes united by a low ridge, 
forming so to say one elongated curved tooth, which is, however, more curved than 
in Veniella, but considerably less than in Venilicardia. 

6. Isoculia, M°Coy, (?) 1844. Under the name of JI. ventricosa, M*Coy 
figures (Carb. limestone fossils of Ireland, pl. 18, fig. 3), a very tumid, cordate 
shell with a few concentric distant constrictions, indicating stages of growth. The 
shell appears perfect and closed; I have not been able to find any further reference 
to this shell in this or any other work. Possibly it may be an Hdmondia, or a 
Oardiomorpha, for on pl. 8, fig. 15, of the same work is also a species noted as 
Tsoculia corrugata, but in the text (page 56) referred to as a Cardiomorpha. 

7. Callocardia, A. Ad., 1864, (Ann. Mag. Nat. Hist., xiii, p. 307). Shell 
cordate and inflated like in Glossus, posteriorly scarcely fiexuous, thin and 
without epidermis ; hinge of the left valve with two unequal cardinal teeth; the 
anterior angularly bent on itself in the middle with a triangular pit on either 
side and with four prominent cusps at the margin; the posterior oblique, curved, 
narrow, but elongated, and with two indistinct marginal cusps; no lateral teeth 
are present ; pallial line simple and muscular impressions semi-lunar. 

There is as yet only one (left) valve of this remarkable species, C. guttata, 
known from the Chinese seas. The absence of the posterior lateral tooth, as well 
as the peculiar cuspidation of the two hinge-teeth, distinguish it readily from 
Glossus or Veniella (= Venilia, Morton, subg. Anisocardia), but the form of the 
angularly bent “ anterior’ cardinal tooth undoubtedly strongly recalls Glossocardia, 
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while the cuspidation recalls the equivalent tooth of Deiocardia. It may also 
be worthy of notice that the posterior lateral tooth of the left is in all the allied 
forms of Glossus always much smaller and more marginal than that of the right 
valve. 

8. Meiocardia, H. and A. Adams, 1856. Shell trapezoid, inflated, with 
the beaks distant, strongly in-and re-curved, a ligamental groove extending from 
each of them posteriorly in a flexuous line; hinge with the teeth thin, lamellar, and 
arranged in a line parallel to the superior margin of the shell; right valve with one 
angularly bent anterior cardinal tooth, its posterior arm being ascending and very 
prominent ; posterior cardinal tooth very long, obliquely and obsoletely cross-grooved ; 
left valve again with an anterior angular cardinal tooth, its hinder portion being 
higher and longer than the front part which is bituberculated; posterior cardinal 
tooth double, being furrowed in its entire length for the reception of the single 
tooth of the other valve; posterior lateral teeth distinct, single in the left, double 
in the right valve. 

The type of this, which I think to be a good genus, is Weiocardia Molthiana, 
Spengler. The general character of the shell, its thin structure, and the arrange- 
ment of the hinge-teeth are quite distinct from those of Glossus, in which the 
posterior cardinal teeth partially overlap the anterior, which become inferior, 
while such is not at all the case in Veiocardia, in which also the posterior cardinal 
of the left valve is very different from the corresponding tooth of Glossus. Romer 
in his recent Monograph (Mart. and Chem. Conchyl.-kabinet, 1869, vol. x, pt. iii, 
p- 8, &c.,) only acknowledges two recent species, MW. Moltkiana and vulgaris, consi- 
dering UM. tetragona, Lamarckii, and Cumingii merely as varieties of the two. 
Although the form of Meiocardia is very commonly to be met with among fossil 
shells, I am not acquainted with a single species which, according to its hinge, could 
be referred to it. It is also impossible to hit upon the authority from whom Chenu 
(Man., ii, p. 114), derived his two cretaceous Weiocardie ; the one refers to Tsoc. 
pyrenaica, d’Orb., but where d’Orbigny figured an Isoce. Guerangeri I have not 
been able to ascertain. The hinge-teeth of the recent Jeiocardie are extremely 
tender and fragile, and the greatest care would be required to expose them properly 
in fossil forms. 

9. Cardiodonta,* Stol., 1867, (Laube in Denksch. Acad., Wien, vol. xxvii, 
pt. ii, p- 39). Shell cordiform, inflated, with prominent incurved beaks; hinge 
with two cardinal and one thin or lamellar posterior lateral tooth in each valve ; 
ligamental groove long, narrow, marginal; right valve with a strong, grooved 
posterior and one oblique simple anterior cardinal tooth, the latter running fror 
the beak more or less parallel to the lunular margin; left valve with a single 
posterior and a thick anterior cardinal tooth strongly prominent above. 


* The MSS. on the Gastropoda and mostly also on the Pelecypoda of the Balin beds were prepared by me in. 1861 
before my departure to India, and it was I who urged a revision of the work, when in 1865 and 1866 my friend, the 
late lamented Dr. M. Hérnes, asked me to consent to the publication of my MSS. This fact should have been stated, 
for in records, published elsewhere, it would appear as if that revision had been done without my having seen the 
necessity for it. 
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Only the type species Card. Balinensis is sufficiently well known, it is a jurassic 
form; but it seems, as Mr. Laube remarks, very probable that some more species 
will be shown to belong to this genus ; he already quotes Jsoc. minima of Sowerby 
and Isoc. gibbosa of Miinster. The cretaceous formation will very likely have 
also its contributions, but I have not come across a single form from tertiary beds. 

10. Glossus, Poli; 1791, (Bucardia et Isocardia auctorum). Shell ventricose, 
concentrically striated and covered with an epidermis, beaks distant, strongly 
incurved and bent outwards, a ligamental groove extending from them posteriorly ; 
hinge with two cardinal and one posterior lateral tooth in each valve, all arranged 
parallel to the hinge margin; right valve with the supero-posterior cardinal tooth 
long and imperfectly divided by an oblique furrow, the anterior portion being 
separated from the single antero-inferior cardinal tooth by a deep longitudinal 
pit; left valve with the postero-superior cardinal tooth long, lamelliform, sim- 
ple, and with the antero-inferior cardinal more prominent, both being separated 
from each other by a long groove, the latter also is divided by an oblique furrow 
into two parts, the anterior portion possessing below a small pit for the lower 
tooth of the right valve. The only known recent species is the well known 
Glossus (Isocardia) cor, Linné; it also occurs in the European and North 
American upper and middle tertiary beds, at least the various forms described 
under different names have lately all been identified with the recent species. In 
spite of the very numerous fossil species described as Isocardia (= Glossus), 1 
do not know a single one which would exhibit an arrangement of the hinge- 
teeth identical with the type species; and until this has been shown we cannot 
speak of fossil species of Glossus. The cretaceous I. similis of Sowerby seems 
to be the nearest approaching to the type. 

Having thus to deal with a single species of the genus, its nomenclature 
is easily settled. Our shell was known to Scilla and Lister, who called 

“it Bucardia, but I do not think it can be said with the classificatory spirit of 
Linné, though probably with the intention that this designation should distin- 
guish the shell in question from others. Klein in his “ Tent. meth.,” 1753, 
p. 140, classed our shell in his genus Tsocardia, what he ealls the second 
species —levis, which he divides into Bucardia and Camadia: the former he 
again divides into six groups, and as the second of the series he quotes Lister’s 
shell. Itis clear that this arrangement can have no claim upon our system of 
nomenclature, though mutatis mutandis it is correct that Linné’s Chama cor 
was included in what Klein called a genus Isocardia. In 1791 Poli described our 
shell as Glossus rubicundus and the animal as Glossoderma. The former is the first 
distinetly generic name together with a specific one; the latter must be replaced by 
‘cor’ of Linné, but the former evidently has full authority. If we apply the strictest 
scrutiny to these facts we cannot justly dispense with Poli’s name Glossus. For, 
though Lamarck introduced Klein’s name Jsocardia already in 1799, he quotes 
Linné’s species only in 1819 as Jsoe. cor, after it had been in 1811 called by Meg. v. 
Mihlfeld Bucardium, andin 1817 by Schuhmacher Bucardia communis. Klein’s 
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name Jsocardia must be regarded as synonymous with Gray’s Acanthocardia, Card. 
echinatum being figured by the former as one of the type species; the other two 
of Klein’s figures will scarcely admit of any reliable identification. For what 
reason Romer (Mart. and Chem. Conch.-kab., vol. x, pt. iii, p. 5,) imereased 
the number of synonyms by proposing in 1869 for Glossus cor the name Tycho- 
cardia it is really difficult to understand. 

11. Glossocardia, Stol., 1870. Shell elongately trapezoid, sub-ventricose, 
concentrically striated, beaks tumescent, obtuse, close together as in Trapezium ; 
ligamental furrow narrow and long, as in Glossus; hinge with two cardinal and 
one posterior lateral tooth in each valve; the supero-posterior cardinal teeth 
generally are more or less distinctly bifid, at least the one in the right valve, which 
has anteriorly a thin, sub-obsolete prolongation bent downward; it is separated 
from the inferior cardinal and bluntly tubercular tooth by a deep sickle-shaped groove 
in which fits the similarly shaped antero-inferior cardinal tooth of the left valve; 
this tooth is provided on the upper side with two grooves, their distance being equal 
to the width of the pit into which the antero-inferior tooth of the right valve fits. 
I consider as the type of this genus Cypricardia obesa, Reeve, (vide his Monograph 
of Cypricardia in Conch. Icon., vol. i). My friend, Dr. J. B. Baxter, has 
collected a few valves of this rare species at Barkley Island near Port Louis 
(Mauritius), the locality of the species having been previously unknown. In 
general character this shell closely resembles a Trapezium, being elongated 
and having the beaks close to each other, but it has not the characteristic radiating 
strie of that genus, and the hinge shows most marked differences. The 
two cardinal teeth and the somewhat remote posterior lateral tooth readily indicate 
a greater relation to Glossus than to Zrapezium; and the anteriorly produced 
and downward bent portion of the upper cardinal tooth of the right valve places 
it near Veniella (= Venilia, Mort.), while the sickle-shaped form of the antero- 
inferior tooth of the left valve distinguishes it readily from that genus. 

Another typical species of Glossocardia is the tertiary Isocardia subtransversa, 
d’Orb., (see Hérnes’ Moll. d. Wiener Beckens, vol. ii, p. 166, pl. 20, fig. 3); it 
differs from the recent species by a distinctly margined lunula, and by being less 
high posteriorly than anteriorly. A third species appears to be Zittel’s Isocardia 
planidorsata, (Bivalven der Gosau-gebilde, Denksch. Akad., Wien, vol. xxiv, pt. ui, 
1865, p. 140, pl. 5, fig. 4), though it also exhibits great relation to Veniella 
proper. Cyp. crassidentata of the same author is also doubtful. There will no 
doubt in time be several other fossil species shown as belonging to Glossocardia, 
when their hinge-teeth have been carefully studied and compared with the typical 
forms. 

12. Veniella, Stol., 1870, (Venilia, Morton, 1834, Synop. org. rem. of the 
eret. group of U. States, p. 67, not id. Dupouch., 1829, Alder and Hanck., 1844, 
et alii). Shell ventricose, inflated, with the beaks outwardly incurved, more or less 
distant, a long narrow ligamental furrow running from them posteriorly, situated 


above strong fulera; hinge with two cardinal and one posterior lateral tooth in 
? 
22 
al 
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each valve; right valve with the supra-posterior cardinal tooth, generally bifid 
anteriorly with a hook-like downward bent prolongation, infero-anterior cardinal 
smaller, lamelliform, or more or less tubercular, separated from the other tooth by 
a more or less horizontally extending flexuous groove into which the infero-anterior 
cardinal tooth of the left valve fits, the supero-posterior cardinal of this valve is 
moderately prolonged, single or indistinctly bifid. 

There appear to be three somewhat different forms belonging to this genus. 

Morton (loc. cit.) says of Veniella, “ hinge with three robust cardinal teeth in 
each valve.” In the type species, Y. Conradi, which he figures, the anterior bent 
portion of the supero-posterior cardinal tooth of the right valve appears to be 
rather strongly thickened at the end, and the other cardinal tooth below it has a 
distinct projection to meet that thickening. The consequence is, that the groove 
separating the two teeth and the corresponding tooth of the left valve are more 
or less distinctly divided into two pits or teeth. This is exactly what is to be 
already observed in the jurassic Jsocardia cordata, Buckmann (see Denksch. 
Akad., Wien, vol. xxvii, pt. ii, p. 41, pl. 4, fig. 1), and the form of the shell as well 
as of the hinge of Jsocardia cyprinoides, Braun, (in Sandberger Conch. d. Mainzer- 
Beckens, p. 315, pl. 25, fig. 2,) also appears to correspond well with Morton’s 
type. 

12a. In some other species, for which Munier-Chalmas (Jour. de Conch., 
3™ ser., vol. ili, 1863, p. 288,) proposed the name Anisocardia,* the hooked end of 
the supero-posterior tooth of the right valve is very little, and the antero-inferior 
cardinal of the same valve scarcely thickened on the inner or upper side, except 
very slightly at its base; consequently the groove separating the two teeth is more 
continuous, and the corresponding tooth of the left valve is flexuous, being con- 
stricted only in the middle. The type species which M. Chalmas describes is 
Anisocardia elegans from the Kimmeridge clay at Havre. 

Several cretaceous species which I shall mention subsequently also belong to 
this group which, as it mostly includes small forms with rather thin shells, may 
be retained under the sub-generic name Azisocardia. Deshayes’ Cypric. 
acutangula and isocardioides, (Paris foss., 2nd edit., pl. 57), evidently also belong to 
this sub-genus. 

126. Venilicardia, Stol., 1870. This is suggested to include a third group of 
the Veniella type, such as the cretaceous Cyprina bifida, and possibly also C. crassi- 
dentata of Zittel, and our Ven. Arcotica, n. sp., or the tertiary Cyprina tumida 
of Nyst (Belg. foss.), and very likely also the jurassic Cypricardia cordiformis of 
Deshayes, and several others. All these species are characterized by a strong, thick 
shell, of large size, the supero-posterior cardinal teeth are as usually more or less 
bifid, the one in the right valve with a very easy curve at the anterior end, the 
antero-inferior cardinal teeth of both valves are long, flexuous, and their posterior 
ends are in both cases strongly thickened and tubercular. This distinction from 


* Dollfuss (Faune Kimm., 1863, pp- 23 and 71, pl. 10, figs. 9-14,) quotes the same as Apocardia, a name which 
Munier first suggested, but afterwards altered without having given publicity to it. 
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typical Veniella appears rather constant in all the species from various formations, 
but it seems hardly sufficient to base a generic character upon; I shall, therefore, 
retain it as a sub-genus only. 

Thus comparing the characters of the various forms of Veniella with those 
of Glossus, or Meiocardia and Cardiodonta, the differences are readily seen ; 
all the shells, no doubt, belong to the same type, but the arrangement and 
form of the cardinal teeth present remarkable and constant distinctions. I will 
particularly mention Glossocardia, because its upper cardinal teeth are almost 
identical with those of Veniella, but while the antero-inferior tooth of the left 
valve of the last genus is horizontally prolonged and flexuous, the same tooth is 
in Glossocardia recurved downwards towards itself, resembling that of the recent 
Callocardia ; and again the corresponding tooth of the right valve is in Veniella 
always elongated and attenuated in front, while in Glossocardia it is tubercular, 
separated anteriorly from the margin by a deep groove. 

Veniella forms, as regards shape, a transition from Trapezium and Glossus to 
Cyprina ; the only difference being that in the latter there is a separate tooth 
present in place of the sickle-shaped end of the supero-posterior tooth of the right 
valve of Veniella. 

Conrad (Am. Journ Conch., vol. ii, 1866, p. 103,) says of Veniella, “a genus 
unknown in the tertiary.” From what I have already stated, it is unnecessary to 
say that Mr. Conrad’s statements in confining certain genera to certain forma- 
tions have no foundation whatever. Veniella, as restricted, and the sub-genus 
Anisocardia, (and probably also Venilicardia), certainly occur in strata from the 
jurassics up to the upper tertiaries and have their analogue among recent shells in 
Meiocardia, Callocardia, and Glossocardia. 

13. Goniosoma, Con., 1869, (Am. Jour. Conch., v, p. 43). Shell sub-quadran- 
gular, moderately tumid, angular along the region from the beak to the infero- 
posterior end; muscular impressions marginal, pallial line—? hinge in the 
right valve with two prominent cardinal teeth and a long anterior lateral, parallel 
with the hinge margin; type G. inflata, Con., from cretaceous rocks of New 
Jersey. The external form of this shell resembles Veniella, but the hinge appears 
to be very different. 

14. Cyprina, Lam., 1812. Shell more or less inflated, cordate, with the 
valves uniformly convex, or along the posterior margin carinated, ligament external 
placed in a longitudinal groove and supported by more or less thickened fulera ; each 
valve with three cardinal and one posterior lateral tooth; in the right there is a 
strong, generally bifid posterior cardinal tooth, and two anterior cardinals placed 
somewhat obliquely one above the other and connected by a low ridge; both 
these teeth are highest posteriorly and attenuate anteriorly, and a slight ridge 
which continues in the latter direction bounds above and below an obliquely 
extending groove; in the left valve we have a long and thin posterior cardinal tooth 
and two anterior, placed almost side by side; the first (or middle) one is pyramidal 
and laterally compressed, being stretched in a more or less vertical direction; the 
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most anterior is sub-trigonal, attenuating towards the front; a low ridge runs from 
the top of this anterior to the base of the middle cardinal, dividing obliquely the 
great gape between them in two pits into which the superimposed anterior cardinal 
teeth of the right valve fit. 

This explanation of the relative position of the hinge-teeth readily shows the 
great similarity existing between the present genus and Veniella as already 
indicated. 

Only one recent species, Cyp. islandica, is known; typical forms occur in the 
tertiary and cretaceous beds; but whether any of the jurassic and older Cyprine 
really belong to this genus has yet to be satisfactorily ascertained. 

14a, Cicatrea, Stol., 1870. I propose this name provisionally only as a 
sub-division of Cyprina, taking our cretaceous species Cyp. | Cic.| cordialis as the 
type. The form of the shell is distinguished by its remarkably sharp and high ridge 
running from the umbones to the postero-inferior end of the shell; the beaks are 
distant and strongly incurved, and from each runs posteriorly a rather short but 
deeply bifurcate groove in which the ligament is lodged. This very much recalls 
some species of Spisula, for there are no special fulera; the hinge margin below 
the beaks is entire. The posterior cardinal teeth are rather narrow in both valves 
(while in Cyprina proper the one in the right valve is very thick and bifureate) ; 
the two anterior cardinals in the left valve are very large, the same superimposed 
teeth in the right valve, however, very small; the anterior muscular impression 
is anteriorly margined by a sharp ridge. The form of the shell strongly recalls 
Hemicardium. 

The principal peculiarity of this perhaps new generic form is the presence 
of-a deep bifid ligament groove and the relative proportions of the cardinal teeth ; it 
remains to be shown by further discoveries whether these characters are connected 
with the remarkable cordate and elongated form of the shell, and whether they are 
in other forms constant. A species that likely belongs to it is d’Orbigny’s 
cretaceous Lsocardia pyrenaica. 

15. Cyprinopsis, Conrad, 1869, (Am. Journ. Conch., v, p. 101,) is charac- 
terized as ‘* equivalve, two anterior cardinal teeth and one very oblique tooth in 
the right valve, pallial line entire ;” type Artemis elliptica, Smith. Journ. Geolo- 
gical Society, vii, p. 15, figs. 2-8. I do not know the species unless it is believed 
to be identical with Weretriz ovalis, Gabb, (Pal. Calif., i,) which does not seem to 
exhibit any particular distinctions from Cytherea. 


CRETACEOUS SPECIES BELONGING TO THE (LOSSIDA), 

Pictet and Campiche in their Pal. Suisse (4™ ser., 8™° pt., p. 211, &c.,) note the species 
referable to this family under the generic names of Cyprina, Cypricardia, Venilia, and Isocardia. 
I amonly sorry to say that it is almost impossible to comment upon most of the species described, 
their hinges being known comparatively only in very few instances ; however the review will show us 
how much remains to be done for the study of the family. 

As it appears of little consequence in which order the species are here enumerated, I shall 
follow the arrangement of Pictet and Campiche, in order to facilitate comparison, adding in each 
case the species which were described under the abovementioned generic names. 


OF SOUTHERN INDIA. 193 


1-10.—Cyprina Bernensis, Leym.; C. Marcousana, Lor. ; C. Deshayesiana, Uor.; C. Carteroui, 
VOrb.; C. Valangiensis, Aubersonensis, fusiformis, and Orbensis of Pict. and Camp.; C. Adsatia, 
WArch.; C. securiformis, Sharpe ;—except the last named species, which is to all appearance a 
true Cyprina, the others are only known from more or less imperfect casts which do not admit of a 
correct generic determination, 

11.—C. Saussuri, P. and Renev., is probably a Cyprina. 

12.—C. angulata, Sow. Pictet and Campiche (loc. cit., p. 221, &e.,) devote a good deal of 
attention to this interesting species which, they say, they had compared with specimens from 
Niévre and Sonne, &c.; they identify it with Leymerié’s and d’Orbigny’s Lrvyensis. I am 
sorry that I have no good specimens from either of the localities to compare, but there is certainly 
a discrepancy in the figures, which is worth noticing; for unless it had been explained, it is 
almost impossible to arrive at the proper generic determination of the shell, though the specific one 
may be quite correct. Sowerby’s original figure (Min. Conch., pl. 65,) shows in the left valve 
three cardinal, one lunular (or perhaps anterior lateral) and one posterior lateral tooth; the author’s 
description does not give an explanation of this, and it is almost certain that there must be some kind 
of mistake in the figure, for it does not correspond with any known genus of the VHNERACEA. 
D’Orbigny’s figure of a part of the hinge of the right valve is also not sufficient to clear up 
the matter; there we have only two divergent cardinal teeth; the lower anterior must be wanting 
if the figure be intended to represent a Cyprina. 

13.—C. rostrata, Sow. The original figure of the left valve evidently represents a form of 
Veniella, namely, the sub-genus Venilicardia. 

14-15.—C. inornata, d’?Orb., and C. Rhodani, P. and Roux. 

16.—C. cordiformis, d’Orb. The figure of the hinge of the left valve is not quite complete, 
but it clearly seems to indicate a species of Venied/a, perhaps belonging to the sub-genus Anisocardia. 

17.—C. regularis, d’Orb.; the figure of the hinge of the left valve seems imperfect, unless 
it represents a species of Cardiodonta, and even with this the position of the hinge-teeth does not 
quite agree. 

18.—C. quadrata, d’Orb. Judging from d’Orbigny’s figure it may be a form of Veniella, 
but with enormously strong cardinal, and very small posterior lateral teeth, 

Geinitz (Quadersandstgeb., p. 156,) identifies with it his [socardia cretacea, a view which is not 
supported by the description and figure given of the last named species. The same author also 
quotes Trigonia parvula of Reuss, being probably identical with C. guadrata ; this seems still less 
probable; but, of course, it is very difficult to judge from figures of very imperfect specimens. 
We have several specimens of Geinitz’ J. eretacea in our collection, but they are perfectly insuffi- 
cient to clear up the doubtful points. 

19.—C. crassicornis, Ag., sp. Judging from the inflated form and apparently thin texture of the 
shell I think this species probably an Anisocardia, 

20.—C. cuneata, Sow. This is a typical Anisocardia (Veniella). Sowerby gives the figure of 
the left valve, and I have examined the perfect hinge of the right valve in our own collection. 

21.—C. Fergusoni, Salt. Reference is made to the presence of a lateral tooth, but the 
cardinals are not pointed out. 

22.—C. globosa, Sharpe. Gabb (Proc. Am. Phil. Soc., &c., June 1861, vol. viii, p. 175,) 
substitutes for this name C. Sharpeana, the name C. globosa having been already formerly applied 
by d’Orbigny to Rémer’s jurassic Cardium globosum, which is identified with Goldfuss’ 
Venus tenuistria. It is difficult to say which name will stand. In Rémer’s figure of a cast 
the number of the ribs is evidently exaggerated, it amounts to about half a dozen. Goldfuss’ 
figure of a left valve, if correct, represents an Anisocardia ; thus Sharpe’s name may after all 
not require to be changed, but unfortunately the figure and description which he gives of his 
species do not allow of a generic determination. 


oA 
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23.—C. oblonga, d’Orbd., is a Venilicardia. 

24.—C. Ligeriensis, d’?Orb., apparently belongs to the same sub-genus, which determination 
appears to be supported by the specimen figured by Geinitz (Kieslingsw., &c., pl. ii, fig. 13), 
under the name of Cyp. rostrata. 

95-26.—C0. Neptuni, d’Orb.; C. Archiaciana, d’Orb. (Crassatella quadrata, @ Arch.) ; of 
neither of the species are the hinges known. 

27.—? 0. incerta, d’?Arch. This is a remarkable species, having much of the form and 
character of a Tancredia, but it could also be a Veniella. 

28-29.—C., Nouveliana and C. intermedia, d’Orb., are perhaps Venitlicardia, as the figures of the 
casts only show two cardinal teeth. 

30.—C. cousobrina, d’Orb., is an Anisocardia. 

31-37.—€. Coniacensis, Coq., C. elongata and Royana, d’Orb., C. Geneti and Lidgardi, Coq., 
C. Bosquetiana and Provencialis, d’Orb., are all as yet very imperfectly known. 

38.—C. cordata, Sharpe, has much more the type of a Caryatis than of any genus belonging 
to the GLossID a. 

39.—C. orbicularis, Rém., is very likely an Anisocardia, 

40-42.—C. bifida, C. crassidentata, and cycladiformis of Zittel all belong to Veniel/a ; the first 
and probably also the second belong to the sub-genus Venilicardia, and the third is perhaps an 
Anisocardia. 

43,.—C. crassitesta, Rss., uncertain. : 

44-45,.—Cypricardia isocardia and subcarinata of d’?Orbigny are almost only known by their 
names. 

46.—C. testacea, Zittel, is either a Veniella or a Venilicardia ; the anterior teeth are not suffi- 
ciently clearly drawn to decide on this point. 

47-49.—C. tricarinata and trapezoidalis, Rém., sp., and C. protracta, Rss., are only known 
from imperfect casts; they all have the general form of Zrapezium and of the externally allied genera 
Glossocardia and Veniella, &e. 

50.—Cyp. Valdensis, Loriol, (Mat. Pal. Suisse, 4™° ser., 1868, p. 24,) has the external form 
of a Glossocardia. : 

51.—dpricardia carinata, Guér., vide p. 185. : 

52-56.—Isocardia neocomiensis, ( Ceromya apud Agassiz, ? = I. gaultina, P. and C.), L. Valan- 
giensis, P. and C., L. prelonga, Leym., I. Montmollini, P. and C., and I. angulata, Phil. : 
of none of these are the hinge-teeth known, the shells have the general form of dnisocardia, but 
some of them are so thin that they could moreover indicate species of Ceromya. 

57.—L. similis, Sow.; this is almost the only species which in general character very much 
approaches the recent Glossws cor, but the tooth of the right valve figured seems to me, though 
imperfect, to indicate by its position rather a Venied/a or Anisocardia than a Glossus. ; 

58-62.—I. eryptoceras, obliqua, semiradiata, Carentonensis, and Renauxiana of d’?Orbigny 
are all imperfectly known. 

63.—I. pyrenaica, d’Orb.; may, as already mentioned, belong to the sub-genus Cicatrea 
of Cyprina. 

64-69.—I. Jongirostris, Rém., (=TJ. ataxensis, d’?Orb., and Cyp. Boissyi, d’?Arch., and 
?=I. trigona, Rom.), I. cretacea, Goldt., I. turgida, Rss., I. lunulata, Rom., L. pygmea, Rss., 
I. modiolus, Nils., are only known from imperfect casts. 

70.—I. galiciana, Alth., has the form of a Cicatrea, but the hinge is not known, (vide Favre, 
Deseript. d. Moll. foss. de Lemberg, 1869, p. 111). 

71—T. sub-quadrata, Alth., rather appears to be a cast of a Cardium than of any species of 
GLOSsID&, (vide Favre, 1. cit., p. 111). 
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72.—I. Heberti, Favre, |. cit., p. 112, has quite the external form of a Gossus, but the hinge 
is unknown. 

73.—L. planidorsata, Zitt., is either a Glossocardia or a Venilicardia. 

74-84.—Coquand (Monog. Etage Aptien de VEspagne, 1865, p. 109, &e.,) describes the 
following :—Cyprina expansa, C. aquilateralis, C. eurvirostris, C. carinata, C, inornata, C. Saussuri, 
and C. modesta; Isocardia pusilla and Iso. nasuta; Cypricardia secans and C. nucleus ; of none 
of these species are the hinge-teeth known, and the generic determination is, therefore, quite 
problematic. 

85.—Isocardia crenatula, Con., is mentioned by Fraas from Palestine, (Wiirt. Jahresh., xxiii, 
1867, p. 238). 

86.—Cyprina pinguis, Guéranger, (Album paléon, Dépt. de la Sarthe, 1867, pl. 17, figs. 2-3) ; 
upeertain, 

87-88.—Isocardia massagetica, Hichw., and I. ventricosa, Pusch, are noticed by Eichwald 
(Leth. Ross., livr. xi, 1867, p. 704, &c.,) as occurring in cretaceous rocks of Russia; they only 
externally agree with Glossus. 

89-96.—Cyp. eximia, Vichw., C. Cancriniana, VOrb., C. transversa, Eichw., C. cincta, 
Eichw., ? C. Syssole, Keys., C. Khoroschovensis and C, levis, Rouil., C. Helmerseniana, V Orb., 
are also recorded by Eichwald from cretaceous deposits, (ibid. p. 661, &., &c.); of not a single 
species, however, have the hinge-teeth been examined. 

97-99.—Cyp. Miilleri, (=Cyp. rostrata, Sow., apud Miller), C. van-Reyi, (=Cyp. Ligeriensis 
d’Orb., apud Miller), and Cypricardia rugata are mentioned as new by Dr. Bosquet from the 
cretaceous deposits at Aachen (see Foss. fauna en flora van Het Krijt v. Limburg, extract from 
Staring’s Bodem v. Nederland, pt. 1, numb. 377, 378, and 380). 

100-109.—Cyprina Nicaisei, trapezoidalis and africana; Cypricardia Thersites ; Isocardia 
aquilina, Juba, numida, neglecta, getulina and Moevusi are described as new species by Coquand 
from the Province Constantine; looking at them from a conchological point of view they are 
searcely worth recording. 

110-112.—Cypricardia Galiciana, Favre, (=Crassatella tricarinata, Kneyr.,) and C. parallela, 
(Crassatella idem, Al\th.,) are described by Favre in his descript. d. Moll. foss. de Lemberg, 
1869, p. 109; both have the form of Trapezium. 

From America the following are recorded by Meek in his Check-list of cretaceous shells of the 
United States (1864, Smith. Mise. Coll., No. 177). 

113-125.—Glossus Moreauensis, Washita and Conradi of Gabb; Cyprina compressa and ovata of 
Meek and Hayden; Venilia Conradi, Mort., V. humilis, M. and H., V. Gabbana, M., V. Morton’, 
M. and H., /. subtumida, M., V. rhomboidea and trapezoidea, Conr., V. trigona, Gabb, V. Laphami, 
Shum. sp. 

126.—Conrad in his Check-list of eocene fossils (Smiths. Mise. Coll., No. 200,) quotes 
Cyprina bisecta from the lower eocene beds which Gabb and other geologists pronounce to be 
cretaceous. 

127.— Trapezium carinatum, Gabb, Pal. Calif., i, p. 170. 

128.—Cypricardia tevana, Romer, (Kreidegeb. von Texas, p. 50); hinge not known; the shell 
has the appearance of an Arca. 

129.—Goniosoma inflata, Conrad, vide p. 191. 

Schafhzutl (Siid. Bayerns Leth. Geogn., 1863, pp. 265 and 268,) has an Jsocardia ovum and 
a Cyprina acuminata, but whether those insufficient casts to which these names have been applied 
are cretaceous or not the author does not say. 

130-132.—In the South Indian cretaceous deposits five species of GLOss/D occur; none of 
them were noticed by Prof. Forbes, for the only species which he describes as /socardia subsinuata 
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is a Ceromya (see p. 78). However, of the five species which I have to mention only four are 
sufficiently well preserved to admit of a reliable determination, Veniella (Venilicardia) obtruncata, 
Cyprina Forbesiana and eristata, and Cyprina (Cicatrea) cordialis ; one species apparently belong- 
ing to Trapezium is only known from a single imperfect valve; until better specimens have been 
discovered it would be useless to burden our literature with names which cannot have any value 
either for the geologist or paleontologist, but would only remain a puzzle to the conchologist. 


Thus, looking at the family Gzossrpzx, as represented in cretaceous rocks, we 
find a great number of well defined species belonging to Veniella, one or two may 
be Glossocardie and a few belong to Cyprina proper, and its sub-genus Cicatrea. 
Of Glossus itself not one species is known with certainty, but that form of shell 
does occur. Few species also externally resemble Trapezinm, but none is sufficiently 
certainly known by its hinge. Apricardia is as yet entirely cretaceous and so is 
Cicatrea, but both are likely to occur in other formations also, the first most 
probably in the tertiaries, the last in the upper jurassics. 


TRAPEZIUM, Weg. v. Mihif., 1811, (vide p. 186). 
? TRAPEZIUM, sp. ind., Pl. XIII, Fig. 4. 


A trapezoid, or almost quadrangular left valve, moderately inflated, with a pro- 
minent sub-obtuse beak; the region between it and the postero-inferior end is 
the highest, and from it the shell slopes very gradually on either side, the supero- 
posterior and antero-inferior extremities being mostly extended; the surface is 
covered with minute radiating strize and a few distant concentric grooves, indicating 
stages of growth. Hinge-teeth unknown. 

The remarkably quadrangular form of this species and the moderate thickness 
of its shell make it probable that the species belongs to Trapeziuwm, but it was 
impossible to trace the hinge-teeth in the only figured right valve known. 

Locality.— North of Serdamungalum, in a yellowish highly calcareous conglo- 
meratic sandstone. 

Formation.—Trichinopoly group. 


VENIELLA, Stol., 1870, (vide p. 189). 
VENIELLA [VENILICARDIA] optRUNCATA, Stoliczka, Pl. VIII, Figs. 4-7. 


Ven. testa sub-quadrangulari, valde inflata, crassa ; umbonibus incurvis, approxi- 
matis, obtusiusculis ; lunula moderate excavata, sub-rotundata, latiuscula, linea impressa 
marginata, area longa angusta, sub-profunda, et nymphis crassissimis instructa ; valvis 
in regione ab umbonibus ad terminationem postero-inferiorem extensa maxime elevatis, 
ab ea elevatione antice versus gradatim et convexiuscule-, postice rapide—declivi ; 
superficie striis concentricis tenuibus ac nonnullis crassioribus notata ; cardo in valva 
dextra dente longo postico indistincte bifido, curvato, oblique descendente ac altero 
anlico horizontaliter extenso, inequaliter diviso, postice maxime elevato, in valva 
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sinisira dente postico tenui, breviori, antico elongato, sub-flexuoso, et in utraque valra 
dente laterali postico moderato instructus. 


Height : length of shell ... os ... varying from 0°85 - 0°92 
Thickness: By ri tae ie son s » 0'90- 100 
Length of largest specimen... Sie ie OO}. Mm. 


This species has its nearest allyin Zittel’s Cyprina [ Venilicardia] crassidentata 
from the Gosau formation, but our shell is always shorter and more tumid than the 
European species, in which also the posterior cardinal tooth of the right valve is 
more distinctly bifid. The thickness of the shell varies considerably, (as shown on 
plate viii) ; an obtuse indistinct ridge runs from the beaks to the postero-inferior 
end; the lunula is roundish or broadly oval, surrounded by an impressed line; the 
beaks are strongly incurved, rather close together, only in old very inflated speci- 
mens distinctly curved outward with their pomts. The surface of the shell 
exhibits strize of growth, some of which are, especially nearer to the periphery, 
stronger and more closely placed than in the centre. The valves close perfectly 
without leaving any posterior gape. The fulera and the hinge-teeth are remarkably 
robust. 

Localities —Koloture, Serdamungalum, Alundanapooram, Comarapolliam, 
Arrialoor, Vylapaudy, Olapaudy, &e., &e. 

Formations.—Trichinopoly (the three first named localities) and Arrialoor 
groups; rather rare in the former, but common in the latter. 


CYPRINA, Zam., 1812, (vide p. 191). 
1. Cyprina Forsestana, Stoliczka, Pl. IX, Figs. 2-8. 


Cyp. testa ovato-elongata, plus minusve tumida, carina acuta ab umbonibus 
ad terminationem infero-posteriorem decurrente imstructa, in superficie distanter 
erasse lamellose costata ac striata, antice ad peripheriam rotundata, infra paululum 
flexuosa, subrecta, supra ac postice fere uniforme convexiuscula ; umbonibus valde 
prominentibus, incurvis, approximatis ; nymphis crassis; area angustata, longa, ad 
medium elevata; lunula transversaliter ovato-elongata, infra profundiuscula et linea 
impressa marginata ; cardo dentibus tribus cardinalibus et uno postico laterali in 
utraque valva tis Cyprinarum typicarum persimilibus instructus. 


Height : length of shell... use .. varying from 0°73 - 0°86 
Thickness : 39 Py Ue orc a. re 3 3, 0°55 - 0°83 
Length of largest specimen... eee Apo a Aaypatiyoen 


Shell elongately ovate, more or less tumid, according to which the proportions 
of height to the length vary ; beaks strongly incurved, close together, a rather sharp 
ridge running from them to the infero-posterior end, which is somewhat attenuated, 
being less high than the front part; the surface is covered with more or less 
distant, lamellar, concentric ribs, between which some thinner striz are to be 
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observed; these ribs are especially prominent on the anterior portion of the sheil 
in front of the umbonal ridge, but behind it on the areal portion only the smaller 
close set strize prevail. 

The area itself is large, long, margined by a low ridge (see figs. 4a and 6c), 
and prominent along the median line, that is, where the edges of the two valves 
meet. The lunule is broadly oval, somewhat deep, and below margined by an 
impressed line, more or less interrupted by the striee of growth. The nymphze 
are very strong and prominent. 

The hinge is perfectly similar to that of Cyprina islandica. In the right 
valve there is one but slightly furrowed posterior cardinal, and two anterior 
cardinals one above the other connected by reciprocally issuing projections, and 
each of them is anteriorly somewhat prolonged. The left valve has also three 
cardinal teeth, the posterior is the thinnest and elongated, the middle is slightly 
prolonged, and the anterior is sub-triangular with a small inferior pit; the upper 
end of the anterior tooth is connected with the base of the middle one by an 
oblique low ridge. The posterior lateral teeth are in both valves strong and 
elongated ; the muscular impressions deep. 

The form and ornamentation readily distinguished this species from others. 
The perfect identity of the hinge-teeth with those of the recent Cyp. islandica is a 
very interesting fact. 

Localities —Alundanapooram, Serdamungalum, east of Anapaudy, Koloture, 
&e., in ferruginous or greyish highly calcareous sandstone; common. 

Formation.—Trichinopoly group, for which the present species seems to be a 
characteristic fossil, 


2. Cyprina cristata, Stoliczka, Pl. IX, Fig. 1. 


Cyp. testa sub-quadrangulari, alta, carina acutissima ab umbonibus ad termina- 
tionem infero-posteriorem decurrente instructa, sub umbonibus emarginata et infra 
emarginationem paulo producta ac rotundata ; superficie antice lamellis crassis dis- 
tantibus concentrice curvatis ornata, ad utrumque latus carine levigata; lunula 
parva, transversaliter ovulata, non excavata, infra linea duplict marginata. 


Height : length of shell ee a $8 as 0°87 
Thickness : 33 FA es fas a Re 0°50 


The only specimen known is the one represented in Plate ix. I have not been 
able to obtain a view of the hinge-teeth, but from the external great similarity with 
OC. Forbesiana I presume that it is also a Cyprina. However, it is possible that 
it belongs to the sub-genus Cicatrea, for on close examination I found that the 
fulcra are not prominent, as noted in fig. 1c, but I cannot see a double groove for 
the ligament; thus the generic determination requires confirmation. It is readily 
distinguished from the former species by being less inflated, much higher in 
proportion to its length, with the umbonal carina much stronger and sharper, 
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and with thick lamellar ridges ornamented only in front, while on either side of 
the carina the surface is smooth. The lunula is below margined by a double 
impressed line; the area is rather flattened; the nymphee not prominent. 
Locality.—Arrialoor, in a light grey sandstone. 
Formation.-—Arrialoor group. 


CICATREA, Stoliczka, (vide p. 192). 
3. CYPRINA [CICATREA] CORDIALIS, Stoliczka, Pl. X, Fig. 1. 


Cyp. | Cicat.] testa elongata, valde inflata, umbonibus valde prominentibus et 
mcurvis instructa, postice attenuata, carina acutissima ab umbonibus ad terminationem 
postero-inferiorem decurrente, in superficie costulis levigatis crassiusculis concentricis 
ornata; regione supero-postica eminenter cordiformi, moderate convexa; lunula 
cordata, linea impressa marginata ; ligamentum in duabus furcis paululum divergen- 
tibus, lamina crassa testacea separatis et postice breviter prolongatis, situm. 


Height : length of shell ea ro an $6 0°62 
Thickness : > a 0 eat sas a O71 
Length of largest specimen ae Se Ba 80 m. m. 


This beautiful species is distinguished by a very high and sharp ridge running 
from the beaks to the postero-inferior end, giving the shell when viewed per- 
pendicularly towards the supero-posterior (fig. 1d), or tcwards the antero-inferior 
region, an eminently heart-shaped outline. The surface is marked with concentric 
distant ribs, which are especially distant near the beaks, these being strongly 
prominent, incurved, and somewhat distant from each other. The ligament is, as 
already stated, lodged in a double groove; the lunula is cordate, obtusely pointed 
below and margined by an impressed line. The left valve has three cardinal teeth, 
the posterior one being very thin, laminar, the two anterior are triangular and 
very strong, the base of the median being united with the top of the anterior 
by a low rib; a distinct rib is seen in front of the anterior muscular impression, 
it has the appearance of an anterior lateral tooth, but has in reality nothing 
to do with the hinge-teeth. Of the right valve I observed distinctly only the 
two anterior cardinal teeth being almost confluent into one. Ona east specimen 
the muscular impressions are very much elevated; they must be, therefore, deeply 
excavated on the shell, which is remarkably thick. 

I have already alluded to d’Orbigny’s Isocardia pyrenaica and I. galiciana, 
Alth., which are the only cretaceous species bearing some resemblance to this 
interesting fossil. 

Localities—Serdamungalum and Koloture, in a light coloured sandstone; rare. 

Formation.—Trichinopoly group. 
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XVI. Family —CYRENIDAE. 


The animals possess a thick fleshy mantle, especially along the edges, which are 
entire; the margins are open almost all round, except for a very short distance 
below the siphons; these are two, distinctly developed, usually slightly united at 
the base and merely with the orifices separated and fringed; sometimes, as in 
Spherium, the siphons are prolonged and distinctly separated towards their termi- 
nations; in a few species of Indian Corbicule the siphons are also somewhat pro- 
duced, but only at the orifices separated, exactly as in Cyprina islandica, the 
retractile muscles are very strong and of a semicircular shape. The foot is generally 
moderately produced, laterally compressed, broad and attenuated towards its end, 
below near the base provided with a byssal groove; the palpi are two on either 
side, rather narrow and lingui-form, finely striated; the gills are in pairs, one on 
each side, sub-equal, coarsely striated and large, occupying from + to 2 of the total 
length of the body. 

The shells are sub-cordate, usually moderately inflated, strong and solid in the 
brackish-water-, thinner in the fresh-water- species, always covered with an oliva- 
ceous, brittle epidermis, the shell-surface itself being concentrically striated or sul- 
cated; hinge with two or three cardinal teeth in each valve and one lateral tooth on 
either side, single in the left, double in the right valve; ligament external; pallial 
impression very often with a small but not quite distinct posterior sinus, some- 
times simple. 

The species referred to the present family may be looked upon as the brackish 
and fresh-water representatives of the entire order VENERACEA. Their animals 
very closely resemble those of Cyprina and other @xossrpa, as exhibited by the brief 
account given by Fischer of the anatomy of a Cyrena (Journ. de Conch., 1863, 
p. 5). The anatomy of our Cyrena Bengalensis agrees with Fischer’s account in 
general, but IT hope to give a fuller account of it at some future date. I have also 
examined several species of Indian Corbicule, and as far as the form of the foot 
and of the siphons is concerned, they are almost identical with Cyprina. On 
the other hand, the shortness of the siphons, the almost entirely separated mantle- 
margins, and the great size of the gills leaves no doubt that we have in the 
Crrevip& a group of animals which form the passage from the Gxrosstp& to the 
CARDIIDE. 

All the recent species are characterized by a covering of a peculiar brittle 
epidermis. In the brackish forms, such as Cyrena and Batissa, the beaks are 
commonly found much eroded; this is chiefly due to the influence of the ebb and 
tide, the specimens remaining during low water very often for eight and nine hours 
dry, or buried in soft mud. Such is also the case with old Corbicule when they 
live in tanks or streams where the water often dries out, but in young shells the 
beaks are generally found perfect, because the shells mostly live between water 
plants, and permanently in water. . 

Temple Prime, who favoured this family with his special study, says (Monog. 
Am. Corzicurapz, Smith. Mise. Coll., No. 145, 1865, pp. 3, 12, &c.,) that the 
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American Corbicule, Cyrene, and others possess a pallial sinus, while the species 
from other countries have the pallial impression simple. The same author suggests 
that further anatomical examinations, upon which he is at present engaged, may 
lead to the discovery of characters which could form the basis of generic distinction. 
As far as the pallial sinus is concerned, I cannot but doubt this, although I have had 
no opportunity of examining the animals of any of the American species. Cyrena 
Ceylanica, Sumatrana, and Bengalensis all possess a more or less distinct pallial 
sinus, though I readily admit that it is not so well developed and so deep as in 
C. Carolinensis or Salmacida, but there can be no mistake as to its existence in 
either of the cases. <All the Indian and Java species of Corbicula (about twelve) which 
I have examined equally show the posterior end of the pallial impression either 
truncated or distinctly and usually broadly insinuated. I state this merely because 
IT have from my own materials not been able to detect any generic distinction 
between the American and the Eastern Corbicule and Cyrene, but by no means 
with an object to anticipate, or differ from, any conclusions to which Mr. Prime’s 
large materials may lead. His results will no doubt be more weighty than those 
derived from the comparison of a few species. 

In addition to the well known six recent genera of the Crreyrpx, I will quote 
here only two fossil ones, Diodus, Gabb, based upon a cretaceous species from 
California, and Zsodoma, Desh., based upon an eocene shell from the Paris basin. 
The former represents the group of genera with three cardinal teeth in each valve, 
and the latter the one with only two cardinal teeth. 

1. Cyrena, Lam., 1806. Shell sub-cordiform, robust, moderately inflated, 
hinge with three sub-parallel, more or less bifid cardinal teeth, one strong, smooth, 
or very minutely and partially transversally striated* lateral tooth on either side ; 
pallial sinus short, more or less distinctly indicated, sometimes nearly obsolete. 

2. Diodus, Gabb, 1868, (Pal. Calif., ii, p. 242; Cyprinella, Gabb, olim). 
Shell equivalve, sub-cordiform; hinge with three diverging, (simple ?) cardinal 
teeth and one anterior and one posterior lateral smooth tooth in each valve ; pallial 
sinus shallow. 

This is proposed for a doubtfully cretaceous species, D. tenuis, Gabb, from 
California. It is difficult to distinguish this suggested new genus from Cyrena, 
except that the three cardinal teeth of the right valve are in Gabb’s figure 
thinner and more distinctly diverging from one point than is usually the case 
in recent species of Cyrena. Should this position of the hinge-teeth prove to 
be of any value as compared with the last named genus, Zittel’s Oyr. solitaria 
may also be referred to Diodus, but I hardly think that we can look upon this 
division in a more than sub-generic sense, perhaps scarcely in that. 

3. Velorita, Gray, 1834. Shell cordate, inflated, posteriorly somewhat 
attenuated and produced, robust, lateral teeth very finely striated, somewhat 
elongated, the anterior lateral is very close to and almost touching the most 


* In Cyrena Bengalensis for instance. 
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anterior of the three cardinal teeth, it is nearly horizontal; pallial sinus short, but 
distinct. 

4. Batissa, Gray, 1852. Shell broadly coygate, moderately compressed ; 
cardinal teeth bifid, lateral teeth elongated, on the outer side only, or sometimes 
on both sides ; cross grooved; pallial impression usually truncate posteriorly. The 
shells of Batissa generally are somewhat compressed ; they may be regarded as an 
intermediate form between Oyrena and Corbicula, agreeing with the former in the 
usual larger size and the habitat in brackish waters, with the latter in the elongated 
form of the lateral teeth, although the anterior lateral tooth is perceptibly shorter 
than the posterior one, while in Corbicula both are very nearly equal in length 
and much compressed. 

5. Corbicula, Meg., 1811. Shell cordate, moderately inflated, with three more 
or less distinetly bifid, cardinal teeth, and one much elongated, compressed, and 
transversally finely striated lateral tooth on either side; pallial line posteriorly 
truncated, or with a short sinus. 

The anterior cardinal tooth of the right and the posterior cardinal of the left 
valve are in some species very small, and especially the latter sometimes almost 
obsolete. This makes it difficult in generically separating the Wealden forms, 
although they almost invariably seem to possess only two cardinal teeth in each 
valve. 

6. Isodoma, Desh., 1860, (Paris foss., 2nd edit., i, p. 481). Shell thin, fragile, 
resembling a Clementia, elongately ovate, moderately tumid; hinge of right valve 
with two bifid diverging cardinal teeth, and one distinct remote lateral tooth on 
either side; pallial sinus not known. 

This is based upon a fossil species, Z. cyrenoides, from the Paris basin; in 
general character the shell recalls Clementia and some other allied forms with a 
thin shell, which have been provisionally referred to the poszwzy2, but the denti- 
tion of the hinge of Zsodoma has its only analogue among the Crrzyzp2. 

7. Pisidium, Pfeiff., 1821. Shell ovate, moderately inflated, beaks tumid ; 
hinge with two diverging more or less distinctly bifid cardinal teeth, and one lateral 
tooth on either side in each valve; pallial impression entire, truncate posteriorly ; 
ligament placed always on the shorter side of the valves. Siphons of the animal 
united to the end, short. There are usually two cardinal teeth in each valve, the 
posterior in the right and the anterior in the left are mostly bifid, the two others 
single; in very aged specimens the cardinals occasionally become nearly obsolete. 

8. Spherium, Scop., 1777, (Cyclas, Brug.). Shell ovate, generally somewhat 
elongated, moderately inflated, beaks tumid, but slightly prominent; hinge usually 
with two, short, closely approached cardinal, and two prominent lateral, teeth, one 
on each side ; pallial impression entire; ligament placed always on the longer side 
of the valves. Animal with the siphons elongated and separate. 

Setting aside the distinction existing between the animals of the two last 
genera, there appears to be a remarkable difference in the position of the cardinal 
teeth. In Pisidium the cardinal teeth are elongated, diverging, and when the 
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valves close the teeth are placed parallel or nearly so beside each other; in 
Spherium, however, the cardinal teeth are tubercular, or of a columnar shape, placed 
obliquely towards each other, and when the valves close the axes in which they 
are placed partially cross each other, though the position is not so distinctly deve- 
loped as in the Carpizp#, but the passage from the present to the next family 
is distinctly indicated by this arrangement. Sometimes the anterior cardinal tooth 
of the left valve is in Spherium obsolete, at other times it is replaced by a very low 
indistinctly bituberculated ridge. 


In a geological point of view the Crrenrpm are not very important, for it is 
not often that we meet with fossil species belonging to them, a fact due to the 
rarity of fresh-water deposits. Nothing positive is known of their occurrence in 
carboniferous rocks, though there are various species described which in form 
greatly resemble some Velorite and Cyrene. From the middle jurassic also a few 
species have been recorded by Forbes and others, but their determination is unsa- 
tisfactory, though they to all appearance belong to the present family. The Wealden, 
which may be considered rather as the close of the jurassic than the beginning of 
the cretaceous period, contains a tolerably large fauna of Crrzzyipz. Most of the 
species described by Sowerby (Trans. Geol. Soc. and Min. Conch.), Rémer and 
Dunker (Norddeutsch. Wealdenb., &c.), and others under the generic name Cyrena 
appear to belong to the Corbicula type, having the lateral teeth much elongated, 
and thus indicating a true fresh-water fauna. The species require a critical examin- 
ation, for if Dunker’s statement,—that they all possess only two cardinal teeth 
in each valye—is unexceptionally correct they must form a separate genus, dis- 
tinct from Corbicula, because they do not agree, on account of the length of the 
lateral teeth, with either Pisidiwum or Spherium ; these two last genera also seem to 
be represented already in the Wealden deposits, though the generic determination 
can by no means be regarded as satisfactory. With regard to the Wealden so-called 
Cyrene, it is to be remembered that in all the recent Cordicule the most anterior 
cardinal tooth of the right valve and the posterior of the left one are very small 
and occasionally nearly obsolete, those teeth being only indicated by a very slight 
swelling of the termination of the lateral teeth. It seems probable’that at least 
in some of the Wealden species, as Cyrena Heysii, Dkr., CO. elliptica, Dky., 
C. ovalis, Dkr., and others, such is really the case, for the position of the remaining 
cardinal teeth almost indicates it; we would, therefore, have in those species the 
first known representatives of Corbicula. Unless, however, this point has been 
satisfactorily settled, it would be premature to suggest any new generic changes. 
Species like Cyrena caudata, and a few others, would seem to indicate also the 
occurrence of Velorita in Wealden rocks. 

From the cretaceous deposits we have only a few species upon record as 
Diodus tenuis, Gabb. (antea p. 201), Cyrena solitaria, Zittel, (Denksch. Acad., Wien, 
xxiv, pt. ii, p. 183), and Cy. eretacea, Drescher, (Zeitsch. Deutsch. Geol. 
Gesellsch., xv, p. 345). The first two may belong to one and the same genus, or 
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sub-genus, as stated already, for the lateral teeth of C. solitaria are not so long and 
more prominent than they are in typical Cordule, to which genus Zittel suggests 
that his species may be referable. Cy. eretacea in form more resembles Velorita 
than a Corbicula or Cyrena; the author mentions the occurrence of two small cardi- 
nal teeth and on either side one elongated lateral. Besides that the same author 
(l. cit.) quotes a Cyrena? sp. indet. from the Quader-sandstone near Sirgwitz, 
(? Zirgwitz), in form resembling the former species, but possessing three cardinal 
teeth. 

Zittel also describes from the Gosau deposits (I. cit., p. 134, &e.,) a Cyclas 
gregaria and C. ambigua; both are apparently species of Spherium, but the hinge- 
teeth have not as yet been satisfactorily examined. 

In addition to the above species quoted from cretaceous deposits I may 
mention Cyrena arenaria, Meek and Hayden (Meek, Check-list of cret. Am, 
fossils, p. 18.—Cyprina id., Proc. Acad. Nat. Se., Phil., for 1857, p. 148). 

No species of Crrrvzpa, in fact no true brackish- or fresh-water Pelecypoda, 
have as yet been found in the cretaceous deposits of Southern India. 

In the eocene beds we meet with true species of Cyrena, as seen in Deshayes’ 
Description of Paris fossils and in Sowerby’s Min. Conch., &c., &c. Both forms, 
with the pallial impression distinctly insinuated and entire, occur, and besides also 
forms which recall by their smaller thickness Batissa, and others, possessing an 
elongated form, like Velorita ; true Corbicule are rare. During the miocene deposits 
the change of the climate appears to have greatly affected the development of this 
family. Cyrena, Batissa, and allied forms have greatly diminished and partially 
disappeared from the European continent, while Corbicula, Spherium, and Pisidium 
increased in number, they being all fresh-water species and apparently more adapted 
to a colder climate. In the Indian upper tertiary deposits several Cyrene occur, and 
so also in the American. At the present time the brackish-water forms are almost 
entirely restricted to the tropical and sub-tropical regions of the whole world, and 
the fresh-water forms are more numerous in the former than they are in temperate 
regions. 

The total number of species belonging to the family as at present known 
must be nearly 300; of this more than one-half comes under Cyrena and allied 
forms, which clearly shows that Dunker’s statement (Wealdenbild., p. 29,) as to 
the number of fossil species being greater than that of the recent ones is 
exaggerated. 


XVII. family,—CARDILID 4. 


The animals of the typical Cardia are characterized by two separated, but very 
short siphons with fringed orifices, and a long more or less cylindrical and generally 
zeniculate foot. The mantle is very widely open in front and below, united only 
in one point just below the siphons. The gills are in one pair on each side, of 
moderate size, unequal, the outer thick plume being smaller than the inner, which 
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is grown together posteriorly with the corresponding plume of the other side; the 
palpi are four, close together, and slender. 

I shall keep the forms of the above type under the name of carpimvm. Their 
shells are equivalve, more or less cordate and usually inflated, sometimes moder- 
ately elongated, rather robust, and ornamented, partially or wholly, with radiating 
tuberculated or spiny ribs, which in rare instances are reduced to mere striz. 
There are two muscular impressions; the inner margin of the shell is partially or 
wholly crenulated or toothed ; the ligament is external, the pallial impression gener- 
ally entire, truncated sometimes but rarely, with a short sinus. The hinge is 
composed of two cardinal teeth in each valve which cross each other when the valves 
close ; there is one anterior and one posterior lateral tooth present, rarely becoming 
obsolete. 

The position of the cardinal teeth is one of the most characteristic features 
in the shells of this family, and readily distinguishes even those which, like 
Levicardium and others, in external form resemble species of the Crrenrpx. 
Even where one or the other of the cardinal teeth become obsolete the remaining 
retain their crossing position. 

The brackish- and fresh- water Cardia of Eastern Europe appear, however, to 
make an exception to this to a certain extent at least; these I shall class as 
a special sub-family under the name of zyYuyocarpina#. The animals of 
these,—judging from the few species found living,—exhibit very marked differ- 
ences from those of the marine Cardia. The siphons in Didacna, Eichw., which 
is the principal genus of the sub-family, are elongated and united nearly up 
to the end, and the foot is laterally compressed and broad at the base; thus the 
external character of the animal is that of the M/yzp.s, specially recalling 
Lutraria or Pholadomya. With the latter the form of the shell also agrees, except 
in the one point, that it has no cartilage; but it seems by no means without reason 
that our shells have been by several naturalists previously classed with Pholadomya 
in the same genus. Romer lately (Martini and Chem. Syst. Conch.-kabinet, 
vol. x, 1869, p. 12,) inclines to Gray’s suggestion that these forms are nearly allied 
to Punopea and Oyrtodaria. ‘There can be little doubt that, if we look upon the 
shell of Didacna, with its animal, independently of all other allied forms of Cardia, 
its systematic place can hardly be better than that indicated by Gray. However, 
when we come from the series of marine tertiary beds of Eastern Europe contain- 
ing such elongated forms of carpimvx, as Acanthocardium latum and Cerastoderma 
edule, gradually to a series of brackish-water and then to almost purely fresh-water 
deposits, which contain forms of carpimv& very similar to the last ones, but of 
thinner structure, a posterior gape, sometimes with a pallial sinus, and some of them 
possessing cardinal and lateral teeth, perfectly characteristic of the above named 
sub-family, the question arises whether we are entitled to separate the latter asa 
thoroughly distinct group of shells, or not. Any one who has seen these deposits (the 
Sarmatic group) and studied its fauna will, I firmly believe, say that such a thing 
is impossible. There are some peculiarities which these fresh-water Cardia have of 
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their own, as noted above, and these induce me to propose for them the name 
Lymnocardium. Detailed characteristics will be given further on. The reasons 
which make it most probable that the Lymnocardia have to be associated with the 
recent Didacne of Eichwald must for the present be taken from geological 
evidence. In looking over the fauna of the Sarmatic deposits* of the Crimea (see 
Mém. Soc. Geol., France, 1" ser., vol. iii, 1868, p. 1, &c.), we find that there are 
a number of Crimean Lymnocardia specifically the same as those occurring in 
similar beds in Southern Hungary. With these there are, however, other species 
associated which do not possess lateral teeth, but either two or one, or no cardinal 
tecth, and thus are in every way identical with Eichwald’s Di- or Mono- or 
A- dacna. 

These data, I think, sufficiently justify the classification of the zymvocarpimvz 
with the other carpmv# in one family; and it yet remains to be shown by the 
examination of more species and their comparison with marine Cardia whether the 
distinction of the animals of Didacna are really so important and constant as to 
overthrow all the above arguments regarding the classification of these shells. We 
know from the account given of other families that changes similar to those pointed 
out in the animals of carpizNa and LYMNocaRDIIN» are by no means rare. In the 
soLENIDs, for instance, we have Pharella with united siphons and Novaculina with 
perfectly separated siphons, while all the other characters of animal and shell are 
in both almost identical. In the Myrpz we have Mya and Anatina with long 
united (Poromya, Thracia), and others with more or less shortened and partially 
divided, siphons. Speaking of larger groups we can refer to the zvrrariw on one 
and the wacrriv# on the other hand; and again the rzwzrrv# and the poszryirvaz, 
the latter having long united siphons, perfectly like those of the zrmyocarprivz. 
And again the fresh-water genera Spherium and Pisidium have the siphons more or 
less united and elongated, while the brackish Oyrene of the same family have 
them very short and separated. 

These (and many other instances which could be cited) distinctly show that the 
observation of Didacna having a united siphon, is by no means an isolated example, 
but that similar changes of development are most common among many other 
families of Pelecypoda. When we consider that the animals only of a few species 
of Didacna have as yet been examined, and, on the other hand, those of by no means 
all the species of carpi, particularly of the elongated Papyridee, (with pallial 
sinus), we can hardly be justified in stating that no intermediate forms between the 
last named sub-family and the zyanocarpun# exist. The shells unquestionably 
indicate them, and there is every reason to believe that such will also be found to 
be the case with the animals. 


* Some of which appear to be of more recent date than the true “ Congerien Schichten” of the Vienna and Hun- 
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a. Sub-family,—CARDIIN A. 


In the arrangement of genera and sub-genera I shall principally follow 
H. and A. Adams. 

1. Cardium, Linn., 1758. This name has been reserved for a small group 
of strongly costated species which Romer (Mart. and Chem., 1. cit., 1868, p. 13,) 
proposed to call Tropidocardium. 

Shell rather thin, inflated, and nearly equilateral, with a sub-rectilinear hinge 
area; surface ornamented with distant radiating spiny ribs; two small cardinal 
teeth in each valve, one or the other of the upper teeth sometimes become obsolete ; 
lateral teeth lamelliform, posterior gape generally distinct, rarely narrow. ‘The 
type of this genus for which Linné’s name has been restricted is Cardium 
costatum, L., and species belonging to it seem first to appear in the eocene rocks. 
The form is tolerably common during the miocene time, while only two species 
are found living, (costatwm and hians). Some fossil species like Burdigalinum 
distinctly indicate a transition to the next group. 

la. Acanthocardium,* Gray, 1853. Shell tumid, rather solid, slightly in- 
equilateral, with closely set, more or less, spiny or tuberculated radiating ribs ; 
cardinal teeth small, lateral strong, posterior gape very narrow, or not at all 
developed. The type of this section is C. aculeatum. Species belonging to it are 
already found during the jurassic period and gradually increase in number up to 
the present date. Species like C. Nuwttallii are again truly intermediate between 
this and the next section, and should perhaps rather be referred to the latter, as 
pointed out by H. and A. Adams. 

1b. Pectunculus, Adans., 1757, includes the species of the type of C. asiaticum. 
There is no distinction in the form of this and the previous sub-genus, only that in 
the latter the ribs are usually more numerous and less spiny than in the former. 

le. Trachycardium, Morch, 1852 (?). This sub-generic group is distin- 
guished by a thick, solid, and high shell ornamented with numerous radiating rough 
ribs; the hinge area is strongly curved and very short, the laterals being close to 
the cardinals, and both strongly developed: in the right valve the two cardinals 
are often grown together into one broad obliquely compressed tooth deeply grooved 
on either side. 

The first fossil species of this type appear to be as yet known only from creta- 
ceous rocks, and even in the subsequent formations they are scarce. Rémer, 
however, refers seventeen recent ones to it, C. elongatum, Brug., being probably one 
of the best known to conchologists. 

Gabb (in Pal. Calif., ii, p. 266,) proposes to call a number of cretaceous species, 
of which C. productum, Sow., is the best known, Granocardium; the species 
forming the sub-genus are said to be characterised by the intermediate ribs 


* Idem, Rémer, 1868, ]. cit., p.17. Ido not think that a change in the inflection of a word can in this case be 
considered as an alteration of the word itself. The original word being Cardium, it should in the compound words 
remain and not be changed to -cardia, because it then excludes the free use of the plural of=cardiwm, and in any case 


is liable to cause confusion. 
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being granulate. Such can be seen on both ends of the shell of C. orbita for 
instance, which is a Zrachycardium; I don’t see, therefore, the necessity fora new 
sub-genus. . 

1d. Cerastoderma, Mérch (ex-Poli,) 1851. Shell broadly ovate or longitudi- 
nally cordate, inflated, inequilateral, posterior side somewhat longer and nearly closed 
at the end; surface ornamented with numerous closely set thick ribs; cardinal teeth 
small, the upper ones sometimes imperfectly developed; laterals distinct. Type 
C. edule, Li. Species of the same type seem first to be met with in the European 
cretaceous rocks; they are rare in the European eocene, but more common in those 
of Asia; of recent species Rémer quotes only three, identifying with C. edule 
several forms which formerly were considered as distinct. 

2. Papyridea, Swainson, 1840. Shell elongately ovate, posterior side sen- 
sibly longer than the anterior, more or less gaping; of a rather thin structure ; hinge 
line long, straight, or slightly curved; surface radiately ribbed, ribs more or less 
granulated or spinose, pallial impression mostly sinuated; upper cardinal tooth of 
left valve sometimes obsolete, or nearly so, (Card. bullatum, Linn.). This type is 
hardly represented in cretaceous rocks, a few species are known from the tertiaries, 
and of recent ones only four are referred to it by Komer,— Card. bullatum, rugatum, 
ringiculum, and papyraceum, (loc. cit., p. 74, &e.), but it is not evident why such 
apparently distinct forms as C. bullatum and Cumingii should be referable to one 
and the same species. The thin structure of the shell which is posteriorly 
produced and the usual presence of a pallial sinus distinguish this genus from 
Cardium. 

I have again to mention Meek’s Liopistha (see p. 71 and Smith. Mise. Coll., 
No. 177, 1864, pp. 12 and 32). Meek says,—“the shells embraced in this group 
which seems to be peculiar to the cretaceous system have, according to Mr. Conrad, 
the hinge of Papyridea, Swains. They differ, however, from the type of that genus 
(C. bullatum, Linn.,) in being closed and without costee on the postero-dorsal 
region, or crenulations in the posterior margins of the valves. They are also much 
thinner shells.” Rémer’s Card. elegantulum from Texas is considered as the 
type of this so-called new genus, and Meek in his list (loc. cit.) adds three others. 
It is absolutely necessary to know upon which species Mr. Conrad made the observ- 
ation regarding the similarity of the hinge with Papyridea, or his observation must 
be at least confirmed by the examination of some closely allied species. I can 
at the present only say that the well known Pholadomya caudata, Romer, 
or Ph. equivalvis, Goldf., which has (see p. 79) repeatedly been described as 
a Cardium has not the hinge of any of the Carprzp#, but that of Pholadomya. 
I have seen specimens of it which hardly gape at all posteriorly, so that this 
character can be of no great value in the Texas Card. elegantulum of Romer. 
For my own part I cannot suppress my great doubts as to the propriety of 
the so-called Liopistha, though looking at the various forms of Papyridea and 
others described under Didacna, Monodacna, &c., there is nothing impossible in 
Conrad’s statement. 
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3. Levicardium, Swains., 1840. Shells obliquely cordate, more ov less 
inflated, usually solid, with the radiating ribs on the surface small and thin, 
sometimes hardly traceable, especially at the anterior and posterior end; hinge 
line curved, teeth stout, distinct, but not very prominent; muscular impressions 
very large, the posterior especially so; pallial line truncate or very slightly in- 
sinuated. Card. oblongum, Chem., is one of the best known and typical forms 
already quoted by Swainson. Species of Levicardium (proper) are rare in the 
mesozoic strata; they mostly appear to be represented from the tertiary upwards, 
while in former times they seem to be replaced by the next. 

4. Protocardium, Beyrich, 1845, (Zeitsch. f. Malakozoologie, p. 17). Shell 
obliquely cordate, varying in length exactly like Levicardium, outer surface con- 
centrically striated or ribbed, except on the posterior half or so, where radiating 
ribs oceur; hinge typical; posterior muscular impression very large, and in some 
species the shell below it peculiarly flattened or even slightly impressed ;_ type, 
Card. hillanum, Sow., from cretaceous rocks. In this species Beyrich particularly 
notices the posterior sinus of the pallial impression, it being here more distinct than 
in most other closely allied forms, though even in this species its size is especially 
due to the peculiar prolongation of the posterior muscular impression. The 
presence of the sinus is, however, not an essential character of the sub-genus, 
for there are several species to be noticed in which the pallial line is hardly truncate. 

Pachycardium is proposed by Conrad (Am. Journ. of Conch., vol. vy, p. 96,) 
apparently only to include two cretaceous species, Card. Seimaae Con., and 
C. bisectum, Forb. The latter is an Indian species, and I have had therefore full 
opportunity of testing Mr. Conrad’s characteristics. The difference from the type 
species of Protocardiwm is stated to consist in the greater height in proportion to 
length of the shell; all the other characters mentioned by Conrad are a repetition 
of those of P. hillanum, and partially also of the recent Levicardium. The height 
in proportion to length of C. bisectum is certainly not of a generic or sub-generic 
importance, as clearly illustrated by the second species Protoc. Pondicheri lense, 
which is intermediate between it and P. hillanwm. We have in such species only 
perfectly similar changes of form as, for instance, we observe in Lev. serratum 
and Norvegicum, and several others. 

The recent Cardium MHolicum, Born, (= pectinatum, Linn.,) and C. lyratum, 
Sow., are the representatives of the fossil Protocardia; and the eocene forms, as 
Card. parile, C. fraudator, Deshayes, (Paris fossils, 2nd edit., Atlas, pl. 54), 
which have the radiating strie markedly stronger on the posterior end than on 
the rest of the surface, are intermediate between the mesozoic Protocardia and 
the recent Levicardia, but as they possess strize on the entire surface, and as the 
inner margins of the shell are crenulated accordingly, they are nearer Levicardium 
than Protocardium; all of them belong, however, only to one and the same type 
of shells. 

5. Serripes, Beck, 1844. Shell broadly cordate, moderately thin, surface 
smooth or nearly so, inner marginal edge not or very slightly crenulated, cardinal 

3 E 
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teeth small and almost obsolete in full grown specimens. The type of this sub- 
genus is C. Grenlandicum, Chem., the animal of which has the foot with a serrated 
edge near its angularly bent base. The only other species Rémer admits under 
Serripes is C. Mortoni, Con., which by its usually finely radiately ribbed shell 
distinctly indicates a transition to Levicardium. Species of the type of Serripes 
already occur in jurassic rocks, as indicated by C. septiferum, Buvign., (Stat. de la 
Meuse), which is, however, rather a thick shell. From cretaceous rocks I may 
mention Card. Dupinianum, d’Orb., and others, but from tertiary deposits there is 
hardly one species which could be referred to the genus. 

6. Fragum, Bolt., 1798. Shell sub-cordate, more or less solid, with a more or 
less distinct ridge running from the beak to the postero-inferior termination, posterior 
end broadly truncated, slightly gaping or closed; hinge line anteriorly curved, 
posteriorly straight ; surface radiately ribbed, ribs with peculiar concentric scale- 
like tubercles, more pointed or spinous in young stages than in old ones. Type, 
Card. unedo, Linn. As far as known, species of this type are first met with in 
eretaceous rocks, but they are rare; their number increases slowly up to the 
present time. 

H. and A. Adams’ Ctenocardiwm should not be separated from Fragum. 
Roémer refers the so-called Cardiwm australe (and donaciforme) to this genus, 
but I am very much inclined to believe that that species should be referred to 
the Dovacrp#; its cardinal teeth are not those of one of the Carpizpz, but entirely 
agree with those of the former family, and the same applies to the lateral teeth; 
the general form of the shell also agrees with Donax. 

7. Hemicardium, Klein, 1757, (Corculum, Bolten, apud Rémer). Shell thin, 
higher than long, heart-shaped from front or behind, laterally witha very prominent 
ridge running from the umbones to the inferior pointed margin, surface radiately 
ribbed; ligament very short; cardinal teeth of right valve more or less distinctly 
united ; anterior laterals small; posterior more or less elongated, especially in some 
of the eocene species with the posterior hinge margin rather straight, as in Hem. 
aviculare, Lam., (Lithocardium aviculare, apud Woodward, Man., p. 454). In 
this and a few other allied tertiary species the anterior laterals are almost obsolete 
and the anterior muscular impression very small; type, Card. Cardissa, Linn. 

8. Lunulicardium, Gray, 1853. Shell cordate, moderately solid, inflated, with 
a ridge extending from the umbones to the infero-posterior margin, surface radiately 
ribbed; lunula below the umbones deeply excavated; cardinal teeth in right 
valve grown together into a single horizontally flattened tooth fitting between 
two similarly flattened teeth of the left valve, posterior lateral teeth close to the 
cardinal ; anterior muscular impression elevated; type, C. retuswm, Linn. 

I am not aware that any fossil species belonging to this genus have as yet 
been found, but the type of the shells appears to be very old. It is possible that 
some of them may be discovered among the numerous species of Opis described 
from mesozoic beds. An old representative of Hemicardium we find apparently 
in the next genus. 
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9. Conocardium, Bronn, 1835, (Leth. Geog., vol. i, pt. i, Ist edit., p. 91; 
Pleurorhynchus, Phill., 1886, M°Coy, 1844, &c.). Shell high, short, with the beaks 
more or less distinctly carinated, incurved and approximate as in Hemicardia, 
surface radiately ribbed, inner edge crenulated or toothed ; hinge-line straight, long, 
anteriorly generally less, posteriorly more produced and gaping at the end; hinge 
of right valve in the type species, C. aliforme, Sow., with an obtuse, thick, double 
eardinal tooth in front of a pit, posterior lateral tooth remote, lamelliform, anterior 
not known; species of Conocardium are as yet only known from palzeozoic rocks ; 
they, however, require to be re-examined in order to fix the hinge characters 
of the genus. 

10. Goldfussia, Castelnau, 1843, (Syst. Sil. Amer. sept., p. 48), is based upon 
Cardium nautiloides, each valve of which is said to resemble a laterally compressed 
Nautilus, keeled on either side. Philippi mentions (Handbuch., &c., p. 339,) this 
genus in the Carpizp#£; I have not been able to get access to the original publica- 
tion of the species. 

11. Lunulicardium, Miinst., 1840, (Lunulacardium, Beitreege zur Petrefact.- 
Kunde, part ili, p. 69). This name has been proposed for a number of devonian 
species, which in general aspect greatly resemble some species of Radula, ( Lima). 
The shells are usually higher than long, narrow near the hinge, and with a very 
deeply excavated lunular (or areal) declivity, beaks pointed, close together, surface 
radiately ribbed; type, LZ. semistriatum, Minster, (ibid, pl. xiii, fig. 9). I never 
had an opportunity of examining any of the species called by Miinster Lunuli- 
cardium ; the hinge is not known, and I greatly suspect they will prove to be allied 
to Radula, or some Myrizrpz, though in external form they slightly resemble 
some CARDIINA. 


db. Sub-family,— LYMNOCARDIIN & (see p. 205). 


12. Lymnocardium, Stol., 1870. Shell elongated, inequivalve, with the an- 
terior side shorter, moderately inflated and rather thin, surface radiately ribbed, 
cardinal teeth two, or one in each valve, small, and sometimes quite obsolete, lateral 
teeth remote, more or less lamelliform, pallial line either entire or (rarely) sinuated, 
posterior gape usually distinct. Type, Card. Haueri,* Hoérnes, (Foss. Mollusken d. 
Wien. Tert., vol. ii, p. 198, pl. 29, fig. 1). 


* This is, besides C. Schmidti (not Smidti), Hungaricum, Mayeri, §c., §e., one of the species which Conrad quotes 
(Am. Jour. Conch., 1866, vol. ii, p. 103,) under his genus Pseudocardia, the name of which the same author sub- 
sequently (Am. Jour. Conch., 1868, iv, p. 246,) replaced by Vetocardia. When giving the characteristics of the latter, 
he evidently refers solely to d’Orbigny’s cretaceous Venericardie, but how it was possible to associate with these 
forms the first named ones and others described by Hérnes from the uppermost tertiary beds of the Vienna (or rather 
Hungarian) basin, it is really difficult to understand, and this the more when, after the enumeration of the species, we 
find the following statement : “a genus which became extinct in the upper cretaceous period”! Such and similar instances 
clearly show what value we can attach to those new generic propositions which Mr. Conrad makes with the simple 
object of supporting the (presently) antiquated idea, that certain genera only occur in certain formations, and that with 
a new formation new forms of life are introduced. The daily experience of the geologist in the field and in the 
museum shows that the generalisation of such single facts is untenable, though these facts may be under certain condi- 
tions quite correct by themselves. 
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The species referred to this genus are all from the upper tertiary, chiefly fresh- 
water deposits of Eastern Europe and of Western Asia. I have already pointed out 
the general characters which seem to justify the conclusion that the animals were 
of a form similar to those of the next genus. 

13. Didacna, Bichw., 1838, (Bull. Soc. imp. Mose., p. 166). Shell elongated, 
laterally compressed, inequivalve, usually of thin structure, surface radiately 
ribbed; hinge with one or two cardinal elongated teeth in each valve, sometimes 
becoming quite obsolete, lateral teeth none; pallial line often sinuated posteriorly ; 
type, Cardium trigonoides, Pallas, a recent species from the Caspian sea. 

I adopt here the name Didacna* as the general generic name, not only because 
it was the first one proposed by Eichwald for this peculiar group of shells, but 
because it seems to me to be the most appropriate one. In Didacna proper 
the cardinal teeth are scarcely different from those of Levicardium, for in this 
as in several other carpizya# the upper cardinal tooth of the right valve often 
becomes nearly obsolete. In Hichwald’s Monodaena (I. cit., p. 267,) one tooth is 
said to occur in each valve, but in reality the difference from Didacna is scarcely 
perceptible. As usually, the right valve has one tooth particularly strongly deve- 
loped, and in the left valve the posterior one is not distinctly separated from the 
fulerum. Again, in some forms the anterior cardinal tooth also becomes obsolete 
or nearly so, but the pit for the laminar tooth of the right valve remains, and we 
have then Adacna, Eichwald, (ex parte), of which the author (1. cit., p. 169,) says, 
“cardo edentulus aut callus dentis loco, foveola adjecta laminaque post callum 
elongata, Sc.” In some other forms of Adacna the cardinal teeth have become 
perfectly obsolete ; however, even in such case young shells appear to have them indi- 
eated. The transition of these forms, called Didacna, Monodacna, and Adacna, is 
so gradual that it appears really very difficult to fix a limit between one and the 
other, but if we retain the two last named ones as sub-genera, we must have a new 
name for those forms which have a laminar cardinal tooth in the right and a simple 
pit in the left valve. Good series of living species are necessary to settle this 
question. 


List OF CRETACEOUS SPECIES OF CARDIJDA. 


With regard to the cretaceous species of this sub-family I could only repeat what I have already 
stated of several others. Thick shells, especially cast specimens, are objectionable to base specific 
characters upon. 

See Pictet and Campiche, Pal. Suisse, 4™ ser., 38° partie, 1866, p. 265, &e. 

1.—C. Aubersonense is an Acanthocardium. 

2-3.—C. Cottaldinum and Voltzii belong apparently to the sub-genus Pectunculus. 


* H. and A. Adams place Card. Australiense and donaciforme, which are said by Rémer to be only varieties of 
one and the same species, under Didacna. This is, as I already mentioned, a mistake. Card. donaciforme has lateral 
teeth, is a solid apparently purely marine shell, entirely of the Donaw type, and does not, I think, belong at all to the 
CARDUD#, The entire pallial line seems to be almost the only distinction from Serruda and other allied sub-genera 
of Donax. The general character of the shell of the so-called C. donaciforme greatly recalls the fossil Taneredia, Lyc., 
(or Hettangia, Terq.), which I have described in the DONACID#, and it does not appear improbable that this fossil 
genus is the prototype of the recent forms, Generically they appear to be hardly different. 
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4-8.—C. sub-hillanum, peregrinum, impressum, Jaccardi, and Germani ; the first and last appear 
to be referable to Levicardium, the other three are Protocardia. 

9-10.—C. Gillieront and Valdense ave based upon cast specimens which do not show any trace 
of radiating strie or ribs ; their form, however, better agrees with Levicardium than with Serripes. 

11.—C. imbricatarium has the form of a Protocardium, but apparently no radiating striw on the 
posterior declivity, though this is distinctly separated from the rest of the shell by an interior 
sulcus. 

12.—C. inornatum may belong to Serripes, but if no lateral teeth exist d’?Orbigny’s sub- 
sequent determination as Unicardium would appear to be correct. Iwill mention the species again 
in the family LocinipZ#. 

13.—C. spheroideum is apparently a Levicardium, or like the next. 

14.—C. Forbesi, a Protocardium. 

15.—C. Ibbetsoni is a Levicardium. 

16.—C. Bellegardense, a Protocardium. 

17.—C. Benstedi. The original specimens should be examined ; Forbes does not give a char- 
acteristic of the species, but merely alludes to its small size and longitudinal (radiating) ribbing. 
From this the species would appear to be an Acanthocardium. 

18.—C. Dupinianum is a Serripes. 

19-21.—C. Constantii, Raulinianum, alpinum are species of Acanthocardium. 

22-24.—C. hillanum, Marticense, Guerangeri belong to Protocardium. 

25.—C. Michelini may be a Levicardium. 

26-33.—C. proboscideum, Carolinum, Gentianum, inequicostatum, Vendinense, Cenomanense, hyperi- 
cum, canaliculatum are species of Acanthocardium. 

34-37.—C. Mailleanum, sub-ventricosum, Pelagi, concentricum belong to Levicardium. 

38.—C. Requienianum is to all appearance identical with Protocardium hillanum, as stated by 
Zittel, and others. 

39-41.—C. productum, intercostatum, bispinosum are Acanthocardia. 

42.—C. Cordierianum is a Protocardium. 

43-47.—C, sub-guttiferum, Corbierense, atacense, and perhaps also Toucasianum and Faujaxi ave 
Acanthocardia, 

48.—C. coniacum is a Cerastoderma. 

49.—C. Rochebruni is based upon an insufficient cast. 

50.—C. bimarginatum is an Acanthocardium. 

51.—C Raulini may be a Levicardium, hut the description is not satisfactory. 

52.—C. inseulptum ; the figure of this species looks more like that of a Linearia (TreLLinIp.#) 
than of any of the CcaRDIINA. 

53.—C. radiatum seems to be a Cerastoderma. 

54-57.—C. Villeneuvianum, Itierianum, and apparently also C. pisolithicum and Dulempleanum 
are Acanthocardia. 

58.—C. corrugatum is a Protocardium. 

59-60.—C. Olisiponense and tubuliferum are Acanthocardia. 

61-62.—C. semipapillatum and lineolatum ; the first is insufficiently known, the second may be 
an Acanthocardium (see Favre Deseript. Moll. foss., Lemberg, 1369, p. 113). 

63-64.—C. alutaceum and pustulosum-are Acanthocardia. 

65.—C. Ottoi is a Cerastoderma. 

66.—C. intermedium ( ? productum) is an Acanthocardium. 

67.—C. propingquum is a Cerastoderma, 
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68-69.—C. fenestratum and granigerum apparently belong to Acanthocardium ; with the first 
Alth.’s C. polonicum is identical (see Favre Descript. Moll. foss., Lemberg, 1869, p. 114). 

70-71.—C. Becksii and semipustulosum belong to Acanthocardium. 

72.—C. Debeyanum is a Schizodesma (MacrTrip#, vide p. 55). 

73.—C, Marguarti is an Acanthocardium. 

74.—C. gibbosum does not appear to be different from C. Becksii ; there is no difference to be 
observed in the ribbing, and the slightly higher form does not seem to indicate more than an 
ordinary variation. 

75.—C. Noeggerathii is a Levicardium, and the same is apparently the case with the two next 
species. 

76-77.—C. Gosaviense and Reussi. 

78.—Protocardium Petersi, Zittel. 

79.—C. Bredai, Miller, (Petref. Aach. Kreidef. Supplem., 1859, p. 12, pl. 7, fig. 16); the 
form is that of an Acanthocardium, but the surface, if natural as described, would indicate a 
Levicardium, 

80-81.—C., Benedeni and pectiniforme, Miiller, are mentioned by Bosquet in extract from 
Staring’s Bodem v. Nederland, pt. ii, (Foss. fauna and flora v. Limburg); I am not acquainted 
with these species. 

Coquand (Mon. Etage Aptien de Espagne, 1865, p, 117, &c., describes the following 
seven new species :— 

82-84.—C. Janus, comes, and miles are Protocardia. 

85-86.—C. Euryalus and didorsatum ave either not well preserved forms of Acanthocardium, or 
they belong to Levicardium. 

87.—C. Amphitritis is an insufficient cast, which may belong to a Levicardium, but has more 
the form of a Cucullea. 

88.—C. amenum is to all appearance a Cerastoderma. 

89.—C. leve, Guéranger, (Album paléont. de la Sarthe, 1867, pl. xx, figs. 4 and 6,) appears 
to be a Leavicardium. 

From Eichwald (Leth. ross., livr. xi, 1867, p. 680, &c.,) the following species have to be 
referred to, but the formations to which they belong do not appear to be satisfactorily determined. 

90.—C, boreale is apparently a Cerastoderma, or the sub-genus Pectwnculus. 

91-94.—C. avus, armenicum, aralense, and semigranulatum are probably Acanthocardia; of the 
two last named the formation is uncertain. 

95-96.—C. petilum and verveceum are described by Loriol in Mat. p. 1. Pal. Suisse, 4™° ser., 
1868, pp. 26 and 28, from the Valangien beds; the first belongs to Protocardium, the second has 
more the form of a Cicatrea (a sub-genus of Cyprina), than of any of the true carDIIN», 

97-99.—C. crebri-echinatum, Syriacum, and Hermonense are described by Conrad from Palestine ; 
they are based upon insufficient casts, and Fraas believes that they only indicate two species 
(vide Wiirt. naturw. Jahreshefte, xxiii, 1867, p. 235, &e.). 

100-101.—C. dellum and ovulum are noticed also by Conrad in Lynch’s expedition to 
Palestine. 

102-114.—C. Pauli, Dutrugei, auressense, algirum, Platonis, regulare, sulciferum, triangulare, 
Desvauwi, Vattoni, Mermeti, Saporta, punicum, are described by Coquand from the Province Con- 
stantine (Geol. and Paleont, Prov. Const., 1862, p. 204, &e.), but as the species are chiefly based 
upon cast specimens they are not of much value in point of comparison with other fossils; the 
genera Acanthocardium, Lavicardium, and Protocardium are represented among them, 

115,—C, denticulatum from South Africa is a typical Acanthocardium, 
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116-142.—Meek mentions the following in his Check-list of invert. cretaceous fossils of North 
America, (Smiths. Mise. Coll., No. 177, 1864, p. 12),—@C. abruptum, Coloradense, congestum, curtum, 
Bufalense, hemicyclum, mediale, multiradiatum, Ripleyense, speciosum, Tippanum, Arkansense, Brazoense, 
Choctawense, filosum, multistriatum, pertenue, rarum, scitulum, sub-quadratum, Texanum, Spillmani ; 
the last eleven species belong to Protocardium, the others to the sub-genus Acanthocardium. Besides 
these are noticed Papyridea elegantula, bella, (not Card. bellum, Con.), protexta, rostrata, and sancti- 
sabe ; the first four being referred to the sub-genus Liopistha, but I have already (p. 208) observed 
that it appears doubtful whether these forms are correctly placed in the Carpiip#& ; some other 
externally closely allied species undoubtedly belong to Pholadomya, and the same may be the case 
with these few species. 

143-149.—C, Rémondianum, Cooperii, Brewerii ; C. (Lavicardium) linteum, annulatum, C. (Pro- 
tocardium) Placerense and translucidum are recorded by Gabb from the cretaceous rocks of California 
(Paleont. Calif., 11, p. 242). 

150-152.—C. subtentum, Protocardium gambrinum, and Virginianum are from the so-called 
lower eocene beds (see Conrad’s Check-list, &c., Smiths. Mise. Coll., No. 200, 1866, p. 6). 

153-154.—C. Columbianum and acuticostatum, d’Orb., (Pal. Am. Merid., pp. 82 and 120) ; the 
last was first described from beds on Quirquina, said to be tertiary ; it has rather a recent aspect and 
appears to belong to Cardium proper, but subsequently d’?Orbigny (Prod. ii, p. 242,) referred the 
species to Sénon ien 

155.—C. australinum, d’Orb., Prod. ii, p. 242, is also from Chili. 

156-157.—C. pedernale and transversale from Texas are stated by Romer to be rather in- 
sufficiently characterised from existing materials (Kreideb, von Texas und ihre org. Einschliisse, 
Bonn, 1852, pp. 49 and 50) ; the former is a Protocardium. 

158-159.—C. sabulosum and C. (Prot.) granuliferum are described from Mexico by Gabb, (Pal. 
of Calif., ii, p. 267). For the first a new sub-genus, Granocardium, has been proposed, which 
appears quite unnecessary, as already mentioned (p. 207). 

160-161.—The Indian species are as follows:—C. incomptum, exulans, productum belong to 
Trachycardium ; C. (Acanthocardium) pullatum ; C. (Cerastoderma) pilatum; C. (? Peetunculus) 
serobiculatum, Protocardium hillanum, delicatulum, Pondicheriense, altum and biseotum; Fragum 
precurrens. Of this only C. productum and Protoc. hillanum ave identical with European species. 

Looking at this large list of species of carpiIN% from cretaceous rocks, we find that the 
sub-generic forms Acanthocardium, Pectunculus, and Trachycardium are the most common; next 
comes the peculiar more ancient type Protocardium, and then its close ally Levicardium ; of Cerasto- 
derma there are no more than one-twentieth of the whole number ; of Serripes and Fragum only 
one or two of each, while Cardium as restricted, Lunulicardium and Hemicardium are not at all 
represented. As to geographical distribution the list shows that the above noted sub-genera are 
found wherever cretaceous rocks have been met with, and thus the geographical distribution was 
then much the same as it is now, of course with the exception of the present arctic regions, 
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CARDIUM, Linné 1758, (see p. 207). 


1. Carpium [Tracnycarpium]| mncompruM, Sowerby, Pl. XI, Figs. 3-7. 


1846. ©. incomptum, Sow., apud Forbes, Trans., Geol. Soc., London, vii, p. 145, pl. 15, fig. 16. 

1850. idem, apud d’Orbigny, Prodrome, ii, p. 242. 

Trach. testa sub-quadrangulari, inflata, altiore quam longa, sub-equilaterali, 
antice lente rotundata, declivitate postica abrupta, applanata, ad marginem subrecta ; 
superficie costis 25-30 radiantibus, distantioribus, acutis, confertim spinulose tuber- 
culatis ornata; margine interno crasse dentato ; cardine dentibus lateralibus cardi- 
nalibus approximatis, omninis crassissimis instructo. 


Height of shell : itslength .., di aie ss 118 
Thickness ,, : a Shc “60 hon re O94 


The shell of this species is sub-quadrangular in shape, like Acanthocardium, 
but the hinge-line is short and the lateral teeth very close to the cardinal, as in 
typical Trachycardium. The valves are strongly inflated, anteriorly gradually, 
posteriorly somewhat abruptly, sloping and truncated. The surface is ornamented 
with from 25-380 sharp prominent and spinous ribs, less spiny on the posterior 
declivity ; the furrows are equally broad or, near the periphery, broader than the 
ribs. Old specimens (figs. 3 and 4) have usually the ribs not so distinctly tuber- 
culated as young ones, and sometimes they must have been greatly rolled before 
being buried in the rock (see fig. 5). 

Zittel identifies this species with Card. Ottoi, Geinitz, (Denksch. Akad., 
Wien., xxiv, pt. ii, p. 144), but the reason does not seem apparent, for the figure 
given by Forbes scarcely admits of any identification with a known species,-and in 
the description Forbes only mentions, “ costis sub-squamosis.” I have compared 
both the original specimens ; they are in a bad state of preservation, but clearly 
belong to the present species. 

Localities—-Neighbourhood of Anapaudy, near Garudamungalum and Serda- 
mungalum, in a brownish calcareous rock, evidently formed of the detritus of 
coral reefs; common. ' 

Formation.—Trichinopoly group. 


2. Carpium [TRACHYCARDIUM] EXULANS, Stoliczka, Pl. XI, Figs. 11-13. 


Trach. testa parva, multo altiore quam longa, sub-equilaterali, antice lente 
rotundata postice late sub-truncata, umbonibus angustis, prominulis, incurvis in- 
structa, ab umbonibus ad marginem infero-posteriorem obtuse angulata, in superficie 
costis 35-40 radiantibus, equalibus obsolete granulosis, obtusis, sulcis angustissimis 
separatis ornata; margine interno dentato; lunula haud distincta; cardine den- 
tibus lateralibus cardinalibus valde approximatis instructo. 

Height of shell : its length aie ahs are ane 141 
Thickness _,, 2 aS tes 5OG ine Rae 1:09 

This species is readily distinguished by its remarkable great height as compared 

with its length, and by the obtuse ridge running from the apex to the infero- 
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posterior angle of the periphery ; the surface is ornamented by numerous (35-40) 
closely set radiating ribs, which are only very slightly tuberculated ; in some 
specimens they appear almost smooth. The short hinge-line characterizes this form 
as a Trachycardiumn. 

When the surface of the shell is worn off the ribs sometimes become bifid, 
but their abnormal state is readily traced. 

Localities.—South-east of Arrialoor and at Olapaudy; very common at the 
former in a light coloured soft sandstone; the largest specimen measures about 
40 m.m. in height. 

Formation.—Arrialoor group. 


8. Carp. [TRAcHYCARDIUM] PRODUCTUM, Sowerby, Pl. XI, Figs. 15-16. 


1832. C. productum, Sow., Trans., Geol. Soe., London, iii, p. 417, pl. 39, fig. 15. 
1865. idem apud Zittel, Denksch. Akad., Wien, xxiv, pt. 2, p- 140, pl. 5, fig. 4,—cwm synon. 


Trach. testa crassa, valde inflata, sub-quadrangulari, altiore quam longa, 
margine antico ac postico fere parallelis, infero convexiusculo, verticibus valde pro- 
minentibus et incurvatis. Superficie costis radiantibus numerosis ad medium leviter 
Surcatis unilateraliter spinulose tuberculatis sulcis angustis disjunctis instructa ; area 
cardinali curvata, dentibus lateralibus ab cardinalibus moderate remotis, omninis 
crassis. 


Height of shell : its length te at ae an 1-25 
Thickness ,, : _ a sis See ees 0-98 


This species is so well known that it is unnecessary to add anything to the 
above description. The statement, however, that not the ribs but the intervening 
sulci are spinulose or tuberculated rests, I believe, upon a mistake. The fact seems 
to me that the tubercles or spines are situated only on one side of the ribs, reaching 
down to the base of the adjoining furrow, and pointing either towards the anterior 
or the posterior end. When the surface of the shell is somewhat eroded the 
tubercles very easily wear off on the ribs, but they remain preserved in the adjoining 
furrows, thus giving the impression that they were originally and solely situated in 
them. A perfectly similar case can be observed on the recent Card. [ Trachycardium | 
elongatum, Sow. 

The species occurs from the Cenomanien up to the Sénonien beds, almost 
throughout Europe, in Germany, Belgium, France, and throughout the Alpine 
Gosau deposits ; it is one of the cosmopolitan species, like Protocardium hillanum. 

Locality.— Koloture, in a brownish calcareous sandstone ; apparently rare. 

Formation.—Ootatoor group. 
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4. Carpium [AcANTHOcARDIUM] PULLATUM, Sloliczka, Pl. XI, Figs. 8-10. 


Acanth. testa parvula, rotundate quadrangulari, valde inflata, clausa, fere 
equilaterali, antice ad marginem lente curvata, postice sub-recta; superficie costulis 
circiter 28-30 radiantibus, equidistantibus, acutiusculis, tuberculis numerosis sub- 
spinulosis notatis ornata; area cardinali moderate curvata, dentibus regularibus 
mstructa, 


Height of shell : its length sas oo vee eee 0°92 
Thickness ,, : - ae ase ans ... 1'00-0°95 


This species has in general character a much greater resemblance to C. Ottoi, 
Geinitz, than the last, but the former has the radiating ribs ornamented with 
transverse thin lamellae, not with tubercles, as in C. pullatum, and is also somewhat 
less inflated than the present species. When the surface of the shell is a little 
worn off, the ribs appear to be almost smooth (fig. 9), and then the form of the 
shell becomes more rounded. The hinge-teeth are of moderate size and sharply 
pointed. 

Localities.—Neighbourhood of Vylapaudy and Anapaudy, partially in a brown- 
ish calcareous rock, partially in light coloured sandstone; rather rare. 

Formation.—Trichinopoly group. 


5. Carprum [CERASTODERMA | PILATUM, Stoliczka, Pl. XIII, Figs. 6-7. 


Cerast. testa sub-orbiculata, moderate inflata, inequilaterali, tenui, postice late 
votundata ; superficie costulis radiantibus numerosissimis, latiusculis, sub-levigatis, 
interdum squamulose granulatis sulcis angustissimis disjunctis ornata; lunula levi- 
uscula, extus haud marginata; cardine dentibus cardinalibus parvis, lateralibus 
lamellosis instructo. 


Height of shell : its length aan 50 soe 535 0°95 
Thickness ,, : a (approximately) ... Sie oan O78 


This is the only South Indian species which appears to belong to the sub-genus 
Cerastoderma, though it is rather too much rounded, but it is distinctly consider- 
ably shorter anteriorly than posteriorly. The surface is ornamented with very 
numerous flattened radiating ribs, separated by grooves much narrower than the 
ribs; these are in young specimens ornamented with fine lamellar tubercles, which 
seem to become obsolete with age; the lunula is smooth. 

Locality—Ninnyoor, in white soft limestone. 

Formation.—Arrialoor group. 
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6. Canrpium [? Pecruncuuvs] scropicutatum, Stoliczka, Pl. XI, Fig. 14. 


C. (? Pect.) testa parvula, rotundate quadrangulari, sub-equilaterali antice dis- 
tincter, inflata, in utroque latere fere equaliter convexa; infra ac postice lentissime 
curvata, seu sub-truncata, umbonibus prominulis, latis, incurvis, superficie polita, 
sub-levigata, striis concentricis ac radiantibus minutissimis ac confertissimis, vix cons- 
picuis, notata. 


Height of shell: itslength ... go eee vs 108 
Thickness ,, : 5 tae af ... (approximately) 0°77 


This small species is characterized by its somewhat greater or equal height in 
proportion to length, rather strong convexity,* and the polished surface, which to 
the eye only appears to be minutely punctured. However, under the lens very fine 
decussating strize can be observed, and when the glazed surface of the shell is re- 
moved the radiating lines become well visible. Though the few specimens examined 
are small, they do not appear to belong to a particularly young shell, but toa 
naturally small species. It is possible that the species is a Levicardium, but more 
specimens are required before that question can be satisfactorily answered. 

Locality. — Garudamungalum, in bluish calcareous sandstone, with various small 
species of shells; rare. 

Formation.—Trichinopoly group. 


PROTOCARDIUM, Beyrich, 1847, (vide p. 209). 


1. PRorocARDIUM HILLANUM, Sowerby, Pl. XII, Figs. 8-10, and Pl. XIII, 
Figs. 1-3. 


1813. Cardium hillanum, Sow., Min. Conch., i, p. 41, 
1865. i 6 apud Zittel, Denksch. Acad., Wien, xxiv, pt. 2, p. 146,—cum synon, 


Prot. testa crassa, sub-rotundata, sub-equilaterali, wumbonibus paulo promi- 
nentibus, obtusatis, incurvis, approximatis instructa, antice ac infra rotundata, 
postice oblique truncata; superficie costulis concentricis confertissimis approximatis 
levigatis et in regione postica 12-18 costis radiantibus, distantioribus prope marginem 
superiorem obsoletis ornata; fulcris imcrassatis ; impressionibus muscularibus pro- 
Sundis ; sinu pallit postico parvo. 


Height of shell : itslength ... 500 ... varying from 0°80-0°94 
Thickness ,, : 3 ae Got see ” » O61-0°77 


There is, as already recorded by Prof. Forbes, no difference to be observed 
between specimens from Europe and those from South India; they agree in every 


* Tt ought to be about 13 m. m, more than shown in figure 14@; and in fig. 14 the posterior margin should be 
lightly more truncate, 
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respect with each other, and whatever slight variations there are to be observed in 
the coarseness of the concentric or radiating ribs they are common to both. 
Localities. —Garudamungalum, Serdamungalum, Alundanapooram, Anapaudy, 
&e.; very common; either in a bluish calcareous sandstone or more frequently 
occurring in a brownish earthy limestone, sometimes passing into a conglome- 
ratic rock. 
Formation.—Trichinopoly group. 


In Europe the species is found almost everywhere in Cenomanien, Turonien, 
and Sénonien deposits, particularly, however, in the middle series. It is also re- 
corded by Prof. F. Rémer from Texas, but the figure given of one of the specimens 


would, I think, indicate a different species with the anterior (especially the lower) 
edge shorter and the ribs more distant. 


2. PROTOCARDIUM DELICATULUM, Séoliczka, Pl. XIH, Fig. 8. 


Prot. testa teniolata, sub-orbiculata, moderate convexa, postice sub-truncata, 


umbonibus prominentibus, laieraliter compressis ; superficie concentrice lente striata, 
postice radiatim multi-costulata. 


Height of shell: its length... 


1:02 
Thickness 


» 3 » nck “06 me (abpreuniialy) he 068 

This species is closely allied to Prot. hillanum, but is decidedly higher, with 
more prominent umbones, more numerous ribs on the posterior declivity and alto- 
gether of a thinner structure. 

Locality—Shutamungalum, in a light grey sandstone, apparently belonging 
to the upper series of the cretaceous deposits. 

Formation.—? Arrialoor group. 


3. PROTOCARDIUM PONDICHERIENSE, d’ Orbigny, Pl. SCE Figs. 4-7. 


1847. Cardium Ponticeriense, d’Orb., Voyage Astrolabe, &c., Paleont., pl. 5, figs. 21-22. 


Prot. testa sub-trigonata, moderate inflata, crassa, paulo altiore quam longa, 
sub-equilaterali, sub-recta; wmbonibus valde prominentibus, lateraliter compressis, 
imcurvis instructa, antice ac infra ad marginem lente rotundata, postice oblique trun- 
cata, vie producta; superficie costis concentricis crassis, rotundatis in declivitate 
antica sepissime sub-obsoletis notata ; declivitate postica costis 20-24 radiantibus paulo 


prominulis confertim tecta, ad marginem interiorem denticulata. Cardv dentibus 
crassis sicut in speciebus typicis instructus. 


Height of shell : its length 


1-02 
Thickness 


” : ” sae vee ees a8 O83 
As to form this species is intermediate between Prot. hillanum and Prot. 
alium, being more regularly triangular and less high than the latter; the concentric 
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striation is obsolete or nearly so on the anterior declivity, and the ribs on the 
posterior declivity are numerous, close together and rather indistinct; near the 
thickened fulera they are as usual quite obsolete. 

The species has been first figured by d’Orbigny in the Paléontology of the 
Voyage of the Astrolabe and Zeleé, but subsequently (Prod. ii, p. 242,) the same 
author considered it as identical with the next species, from which, however, the 
distinctions become readily apparent by a comparison of the figures. 

Localities —Anapaudy, Alundanapooram, &e. ; not uncommon. 

Formation.—Trichinopoly group. 


4, PROTOCARDIUM ALTUM, Sowerby, Pl. XII, Figs. 1 and 3. 
1846. Cardium altum, Sow., apud Forbes, Trans., Geol. Soc., London, vii, p. 145, pl. 15, fig. 13—idem auctorum. 


Prot. testa oblique sub-trigonata, crassa, altiore quam longa, moderate inflata, 
lunula paulo excavata, antice et infra ad marginem rotundata, postice sub-truncata, 
margine postico superiori oblique descendenti, recto; superficie lamellose costulata, 
costis in parte antica obsoletis interdumque lineis filiformibus radiantibus substitutis ; 
costulis in declivitate postica sitis confertissimis, inferioribus magis distinctis quam 
superioribus. Cardo dentibus crassis regularibus instructus. 

Height of shell : its length sa re tre 1:10 - 1:20 
Thickness ,, : Ps a <r tis 0°80 - 0°85 

In this species the concentric lamellar ribs are about the middle of the shell, 
obsolete on a larger area than in the last, and moreover they are sometimes replaced 
by more or less distinct, but usually very fine undulating radiating striz. The lunula 
is somewhat excavated, and the posterior hinge line particularly straight and 
descending. The shell is, as already stated, more oblique and higher than the last 
species, while the smaller extension of the posterior area readily separates it from 
Prot. bisectum. 

~ Locality—Monglepaudy, Odium, Ootatoor; not common, 
Formation.—Ootatoor group. 


5. PROTOCARDIUM BISECTUM, Forbes, Pl. XII, Fig. 2. 
1846. Card. bisectum, Forb., Trans., Geol. Soc., London, vii, p. 144, pl. 17, fig. 9—idem auctorun. 


Prot. testa multo altiore quam longa, valde inflata, moderate crassa, umbonibus 
valde prominentibus, incurvis, fere contiguis, angustis, antice leviter convexa, postice 
truncata; margine postero-inferiort moderate producto, lunula paulo excavata ; 
superficie in dimidio antico concentrice subtiliter striata, im postico radiatim 
costellata. 

Height of shell : its length 300 300 500 1:40 
Thickness ,,_ : a3 5c eos “0 1:13 

The great height of the shell in proportion to its length, and the whole of the 
posterior half of the surface being occupied by radiating ribs, readily distinguish 
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this peculiar form from any other known. The concentric strix are very distinct, 
especially on the strong convexity near the umbones ; they are less so in the middle, 
but become again more strongly marked near the periphery. The radiating ribs 
are numerous, close together, and also traceable on the internal surface of the 
shell. 

Locality.—Monglepaudy and Ootatoor, in a grey calearcous sandstone ; appa- 
rently a rare shell. 

Formation.—Ootatoor group. 


FRAGUM, Bolten, 1798 (vide p. 210). 
1. Fracum pracurrens, Stoliczhka, Pl. XI, Figs. 1-2. 


Frag. testa oblique sub-quadrangulari, sub-cordata, solida, umbonibus latiuseulis, 
prominulis, valde incurvis, sub-medianis, antice angustatim rotundata, infra lente 
convexa, postice rectiuscule ac oblique truncata; in superficie costis 35-45 radi- 
antibus sub-equalibus, sulcis profundis angustissimis disjunctis, ornata ; costis anticis 
ac latcralibus, seu medianis, in junioribus speciminibus lamellose-, in adultis sub- 
rotundate— tuberculosis, iis in declivitate postica sitis distantioribus et sub-levigatis ; 
lunula angusta, levigata; fulcris crassis, prominulis ; margine imterno crasse 
dentato; cardine dentibus cardinalibus et lateralibus sicut im speciminibus typicis 
instructo ; impressione palliali postice conspicue truncata seu lente sinuata. 


Height of shell : its length a or fe 0°80 
Thickness ,, : + ee ea mae 0:70 


This is a typical species of the sub-genus Fragum, which has scareely been 
known before from eretaceous rocks. The form is longer and less high than most 
of the recent species, and the radiating ribs are hardly tuberculated at all on the 
posterior declivity; the shell close below the posterior muscular impression is 
strongly thickened and the pallial line is truncated or slightly sinuated posteriorly ; 
in every other respect it agrees with the type species of the above genus. 

Locality.—In calcareous sandstone north of Odium and west of Anapaudy ; 
at the last named locality chiefly small specimens, but in very large numbers, occur. 
They are extremely like a little species which lives at present very abundantly 
on the coral reefs of the Nicobar islands, and apparently never grows to a large 
size. 

Formation.—Ootatoor group. 


NOTICE, 


The present volume—Creracrovs Fauna or Souruern Inpra, Vor. ITI, 
Nos. 5—8, is now issued (March Ist, 1871,) in anticipation, the four fasciculi 


contained therein representing the parts due on Ist of J anuary, April, July and 
October, 1871. 


OF SOUTHERN INDIA. 


i) 
bo 
co 


V. Order,—CHAMACEA. 


The families which are here included in a separate order under the above name 
are five, the Vrrrrcorpirpa, Trrpacnipa, Cuamipe, Cuamosrrerips, and Hippvrr. 
rrp#. With the exception of the last, each has, at least, one living representative, 
though the whole order appears to have had its greatest development during the 
later times of the mesozoic period. Several important characters in the organisation 
of the animals and of the shells make this order a very natural group of Pelecypoda. 

The animals are distinguished by their thick, generally rounded form, with a 
double edge to the mantle, the inner one of which is united, the outer free, thickened, 
and often provided with, or produced into, different kinds of appendages or filaments. 
The inner united mantle has one opening for a small, more or less rudimentary 
foot, and two for the siphons, which are slightly, or not at all, produced, but always 
separated and often with one or both of their orifices fringed. The thickened free 
edges of the mantle secrete the usual manifold sharp ornamentation of the shells 
which possess a reticulated structure, and are often traversed by various anastomos- 
ing canals. The gills and labial palps are usually of small size; in the former the 
inner pair of gills is generally smaller than the outer, and sometimes nearly 
obsolete. 

The shells are solid, thick, generally inequivalve, the larger valve being usually 
partially attached, and one or both are richly ornamented with lamellee or spines. 
The hinge consists generally of few large teeth, the muscular impressions are often 
on elevated ridges and of great size, the pallial impression entire (or ? sinuated in 
Hrppveitip#) ; the ligament external, sometimes obsolete; an internal cartilage is 
present in some families. 

The Czaurpz which at present form the most extensive family of this order have 
often been, more or less, closely associated with the Carpi, but there is actually 
very little resemblance between them, except that the rich spiny ornamentation 
is often common to both. The organisation of the animals with their united 
mantle margins separates them widely from all the -HNERA CEA, and equally so 
the structure of the outer layer of the shells. It is indeed very difficult to assign 
to the present order a natural place in a systematic arrangement of the Pelecy- 
poda. The animals appear to combine the characters of the IMYACEHA and 
VENERACEA, possessing the united mantle and small foot of the former, and the 
short separated siphons of the latter. But as the former character seems to me 
to be the more important one upon which our system should be based, I think 
the relation to the first family is greater than to the second. 

The shells of the other families are by the small number and the arrangement 
of the hinge-teeth, by the frequent occurrence of an internal cartilage, and the 
occasional internal pearly structure also in favor of this classification; and thus, 
properly speaking, the CHAMACEA could be considered as abnormal forms of the 
MYACEA, especially recalling some of the large Corbule and allied genera. Were 
it not apparently very unnatural to break up the series of connecting links 
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between the Sozevip# and the TELLINACEA and from these again to the 
VENERACEA, I should have certainly classed the present order immediately 
after the IYACEA; but considering our present materials, I prefer to look upon 
the former named three orders rather as belonging to one series of shells, and provi- 
sionally to separate the CHAMACEA from them. However, it cannot be doubted, 
I think, that the relations pointed out are to a great extent correct, and when parti- 
cularly the very numerous fossil Z2YACHA and also the CHAMACEHA have been 
better studied, the classification of the one next to the other will most likely be 
found the most natural one. 

Pictet and Campiche, in their recent classification of the cretaceous Pelecy- 
poda of Sainte-Croix (Pal. Suisse, 5° ser., 4° partie, 1868), propose a distinct order 
for the CHAMACEA under the name of “ Plewroconques Dimyaires’ as equivalent 
to their two other orders, “ Acéphales orthoconques” and “A. monomyaires.” I con- 
fess, I do not see either in the organization of the animals or shells anything to 
support this grand division. 

All the recent CHAMWACEA are littoral, living attached to rocks, or on coral- 
reefs; the fossil Hzervrrrmp# often formed extensive banks similar to those of 
oysters; they belong with few exceptions to the fauna of tropical seas, and are all 
purely marine inhabitants. The total number of known recent species is about 75; 
in the tertiary period it is considerably smaller, but in the cretaceous period it is 
more than double, very rapidly decreasing again in the jurassic period. 


XVIII. Family —VERTICORDIID. 


Shells equivalve, or nearly so, of small size, inflated, with the beaks incurved, 
closed all round, more or less solid, pearly inside; hinge with few cardinal teeth 
more or less obsolete, ligament sub-internal or internal ; two muscular impressions, 
pallial line simple. The three genera which I propose to include in the present 
family under the above mentioned characteristic are Pecchiolia, Verticordia, and 
Allopagus, the last being proposed for the species Hippagus Leanus of Deshayes, 
as it does not belong to Lea’s genus, which I shall point out further on. 

Of these three genera we have only lately* become acquainted with the 
animal of Verticordia, the other two genera being as yet known only in the fossil 
state. 

The animal of VY. Japonica, A. Ad., has the mantle margins united, with a 
small anterior opening for the protrusion of the foot, which is small, triangular, 
compressed, and a posterior roundish, fringed opening in which are enclosed two 
separated but very short siphons; labial palps small. 

Mr. Adams justly observes that Verticordia has no relation to Trigonia with 
regard to the organisation of the animal, and that it is more closely allied to 
Glossus (=Isocardia ). Considering the form of the siphons in Verticordia and the 
general character in the form of the shell, this classification would certainly appear 


* Ann. Mag. Nat. Hist., 1862, vol. ix, p. 224. 
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more correct than the one adopted by H. and A. Adams, Chenu, or Deshayes, 
but looking at the other peculiarities pointed out previously as regards the united 
mantle margins, short foot, small labial palps, &c., and again the relations of the 
shells to those of the Czauzpa, the distinct grouping in the order CHAWACEA 
appears to me to be best in accordance with our present knowledge of these shells. 

The characters of the three genera are briefly as follows :— 

1. Verticordia, 8. Wood, 1844. Shell sub-orbicular, equivalve, of small 
size, moderately thickened, more or less inflated, with pointed incurved beaks, 
surface with radiating ribs, sometimes besides ornamented with granules, covered 
with a brown epidermis ; hinge with one small cardinal tooth in each valve below 
the beaks, somewhat prolonged internally along the inner lunular edge, and in one 
or the other valve this inner rim is occasionally interrupted so as to represent one 
strictly cardinal and one sub-lunular tooth; the posterior edge of the shell 
is generally occupied by a raised rim internally, which supports the internal linear 
ligament. The type of the genus is V. ornata, d’Orb., and besides this four 
other recent and four (tertiary) fossil species have been described, (vide Journ. de 
Conchyliol., 1862, vol. x, p. 380). 

2. Pecchiolia, Menegh., 1851, (vide Hérnes’ foss. Moll. des tert. Beckens 
von Wien, vol. ii, p. 168). Shell sub-orbicular, equivalve, strongly ventricose, -with 
the beaks incurved and distant from each other, surface radiately suleated and 
ribbed; hinge in the right valve with a strong cardinal tooth below the umbo, a 
corresponding indentation in the left valve; ligament apparently linear, situated 
along the upper posterior margin. 

The tooth of the right valve is supposed to have supported an internal carti- 
lage, but there is no certain proof of this; it in form greatly resembles that of a 
Chama. On the whole, the character of the shell is that of a large solid Verticordia, 
except that the left valve has no trace of a special tooth, and the posterior rim 
for the support of the ligament is almost obsolete, but indicated by a groove in 
the margin of the left valve. Only a single miocene species, P. argentea, is as 
yet known. 

3. Allopagus, Stoliczka, 1870. (Hippagus, apud Deshayes, non Lea, 
Descript. des foss. du bas. de Paris, 2nd ed., vol. i, p. 809). Shell ovate, thin, 
very inequilateral, moderately tumid, with small approximate beaks; surface 
smooth with simple strive of increase; right valve with one tooth in front of the 
unbo, left with a similar tooth below the umbo; ligament sub-internal, posterior. 
The type of this genus is Hippagus Leanus, Deshayes, 1. cit., p. 810, pl. 51, 
figs. 1-3. The species differs by the hinge and the structure of its shell from 
. Hippagus, - Lea’s original figure of H. isocardioides being apparently quite 
correct,— the latter genus belonging to all appearance close to Mysia in the 
Unevirnip#. Deshayes’ species is externally very like a Mytilimeria, but this 
again accords in the character of its hinge with true Hippagus. 

No cretaceous species of any of the Verrrcorpirp# have as yet been found, 
nor are there any distinct indications of their occurrence in older deposits. 
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XIX. Family,—TRIDACNID. 

The animals are characterized by an entirely closed mantle with thickened 
margins, the external fringes of which are free, the two siphonal openings are 
separated and situated on the lower side, usually with the margins fringed, the pedal 
opening is in front of the beaks corresponding to a more or less distinct opening of 
the shell; the foot is small and cylindrical; mouth with long narrow lips, at the 
end of each of which there is a pair of pointed labial palps; gills two on each side. 

The shells are usually equivalve, free, often enclosed in growing coral, solid, 
sub-triangular, rather elongated, tumid, rarely smooth, mostly on the surface strongly 
radiately ribbed and concentrically lamellar or striated ; the beaks are incurved 
and close together; the lunula is more or less opened and flattened, ligament 
linear situated along the posterior margin of the shell; the hinge consists of a few 
teeth situated along the hinder margin; muscular impression single, situated near 
the middle of the inferior margin, pallial line entire. ’ 

The three genera included in the present family are— 

1. Eurydesma, Morris, 1845, (Strzelecki, New South Wales, &c., p. 275, and 
Dana in Geol. of Expl. Exped., p. 699). Shell oval or roundly cordate, rather 
thin, but very much thickened near the beaks, concentrically striated or nearly 
smooth; beaks strongly incurved with a sort of an excavated and gaping lunette 
in front; ligament large, occupying the greater part of the posterior, more or less 
straight hinge area, which is broad and extends below the beaks so as to make the 
ligament almost internal, one large, sub-conical cardinal tooth in the right valve 
somewhat curved upwards and corresponding to a pit in the left; several small 
muscular impressions near the hinge, but no other larger ones perceptible, neither 
has the pallial impression been as yet traced out; type, & cordata, Sow. sp., from 
the New South Wales paleeozoic rocks. 

Morris suggests that this very remarkable shell should be placed near Avicula, 
but the general form, the excavated and gaping lunula, the strong development 
of the ligament below the beak, and the presence of a strong cardinal tooth in the 
right valve all tend towards a relation of the genus to Zridacna and Hippopus, 
from which it differs by the want of external ornamentation. The relations to 
Hippopus have been already alluded to by Dana. 

9. Tridacna, daCosta, 1776,* (Elements of Conch., pp. 274 and 298, pl. vii, 
figs. 4-5). Pedal opening of the shell wide, hinge in the right valve with one 
short cardinal tooth posterior to the beak and two remote lateral, in the left valve with 
two small cardinal and one prominent lamelliform posterior lateral tooth; ligament 
below the beaks thickened, and often lodged in a special spoon-shaped excavation. 
DaCosta, I find, was the first to use the name Zridacna for our shells in a 
strictly generic sense, giving an excellent figure of what appears to be 7. Cumingii 
or compressa. 

* Klein used for some species of Zridacna the generic name Chametrachea, and it is believed that his figure 


represents a Zridaena ; but as the figure as well as his characteristics are rather vague, the name has not come into 
use at all, and it seems of no advantage to introduce it now. 


OF SOUTHERN INDIA. 227 


3. Hippopus, Meusch., 1787.* Shell quite similar to Tridacna, but the 
surface is more tubercular, and the pedal opening is only indicated by a number 
of small serrations of the margin. 

H. and A. Adams state that the hinge is composed of “two compressed, 
unequal, primary teeth in each valve.’ There is, however, strictly speaking, no 
difference in the hinge of Hippopus and Tridacna. In the former we have in the 
right valve a rather long lamelliform cardinal tooth, the hinder part of which 
continues as a raised inner edge of the hinge-margin and is sometimes broken up 
into two or three lamelle ; besides this long cardinal tooth there are two posterior 
but rather indistinct lateral teeth; in the left valve the hinge-teeth are also very 
similar to those of Tridacna, except that the furrow separating the two cardinal 
teeth is continued posteriorly, and passes directly in the groove which bounds the 
posterior lateral tooth below. 

With the exception of the peculiar paleeozoic Hurydesma we do not know any 
fossil species of the Trrpacvipx. Looking at the few recent forms, the character 
of the animals with their united siphons and the solid shells with the peculiar 
single cardinal tooth, fitting into a groove of the other valve, certainly indicate a 
relation to the Caaurpa#. The position of the median large muscular impression 
in the two recent genera is quite peculiar, but I think that the two smaller impres- 
sions below the anterior and posterior terminations of the hinge-area are to be 
more correctly identified with the two muscular scars of other Pelecypoda, though 
that opinion has been contradicted by several conchologists. There can. be, how- 
ever, no doubt that they serve for the attachment of similar muscles as in other 


Pelecypoda. 
XX. Family, — CHA MID ZZ. 


The animals of the recent Caaurpx have the inner mantle margins united, 
the outer thickened, fringed and separated in their entire length; there is a small 
opening in front for the protrusion of a rather short, cylindrical, and usually 
angularly bent foot, and another opening behind for the two siphons which are 
separated, with fringed orifices, but very short; the labial palps are small, nearly 
quadrangular and obliquely truncated; one pair of gills on each side, unequal, 
narrow, the outer half posteriorly prolonged and united. 

The shells are very solid, free, or with one valve partially attached to other 
shells, rocks, or corals; the beaks spiral and more or less marginal, muscular 
impressions two, large, pallial sinus entire; hinge usually with one blunt cardinal 
tooth in one valve, fitting between two more or less unequal teeth of the other 
valve; sometimes there is besides a small posterior lateral tooth present; ligament 
external, linear, generally situated in a groove running from the beaks to the hinge, 


* Meuschen must be quoted as the authority of the genus, for as all the other forms (but H. equinus), noticed 
by Meuschen under the above name, have been placed by Lamarck in different genera, it must be understood that 
he reserved the name for that single species. DaCosta already figures it asdistinct from Tridaena, but calls it a 
peculiar Cockle. . 
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a portion of the ligament is often internal; the presence of a cartilage seems in 
some forms to be also indicated. 

The solidity of the shells, spiral beaks, large muscular impressions, and the 
presence of one or two very strong cardinal hinge-teeth are the prominent charac- 
teristics of this family. Considering these, I think the family must receive a 
larger extension, than is usually given to it in conchological works. Dicerocardium 
Lycodus and Diceras should certainly be classed together with the Chame. The 
first is a triassic form, the second probably liasic, the third jurassic and cretaceous. 

In this last formation several other new forms appear, which in all the principal 
characters agree with Chame, as was some years ago pointed out by 8S. P. Wood- 
ward (Man. of Moll., 2nd ed., p. 37), whose classification I will in the main 
follow. The genera to which I allude are Monopleura, Requienia, Caprina, Capri- 
nula, &c., &e., some of which are said to possess also an internal ligament, and if 
this be really the case those forms will have to be placed in the family Caamuosrrzipa, 
the relation of which to the present family will be pointed out further on. The 
Hierveirip® (as restricted) will also form a distinct family from the present one, 
in which I will include all the forms with one valve spiral and the other more or 
less flattened and with concentric striz of growth. 

The shells of the recent and fossil Chame consist, as noted by Woodward, 
H. and A. Adams, and others, of three distinct layers; 1s¢, the outer, which is 
secreted by the external, free, and thickened portions of the mantle; it has a 
tubular structure and is deposited in separate layers, both these circumstances pro- 
ducing a peculiar reticulated appearance, so well known and formerly believed to 
be entirely peculiar to the shells of Hippurites. In the Chame the tubular strue- 
ture is well seen in semi-decomposed shells, but the reticulated structure is very 
fine and in recent shells only traceable on a microscopical section. All the external 
ornamentation, with the spines, lamelle, &c., and in fact the greater part of the 
thickness of the shell, is exactly as in Hippurites. I shall speak of this outer layer 
as the reticulated one. 

2nd.—The middle layer is semi-transparent, opaque, of a silky appearance, and 
consists of vertical, prismatic cells. It varies in thickness in different species, 
and is sometimes very thin; it is only secreted within the extent of the pallial 
impression. I will call this the prismatic layer. 

3rd.—The innermost is the thinnest layer, of a pearly or glassy appearance, 
milky or semi-transparent, and rather homogenous; this is the glassy layer; it 
appears to become obsolete or is not preserved in most fossil species. 

In some tertiary species, as, for instance, Ch. gryphina, Lam., these layers can 
very well be traced. In a comparison of the recent Chame with the fossil 
Caprotine and Hippurites the distinctions of these three layers will be of very 
great importance, as I shall notice further on. 

The recent Chame chiefly include tropical forms; they are, strictly speaking, 
littoral shells, living attached to corals and rocks, and many of them are out of 
water during low tides. Reeve describes 55 species in his Monograph, and but 
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few have been made known since. I am acquainted with at least two new species, 
one from the Andamans and the other from Singapore, but very likely several 
others will be found in our seas. 

The genera arrange themselves according to their geological age as follows :— 

1. Dicerocardium, Stopp., 1865, (Pal. Lomb., 8™ ser., Appendix p. 248). 
Shell, as far as known, equivalve, with strongly prominent and spirally twisted 
and carinated beaks without any perceptible place of attachment, solid and usually 
of large size; a free projecting lamina extends from the beaks to the hinge, which 
is provided in the left valve with a strong cardinal tooth corresponding to a 
pit in the right valve, and besides this there are two elongated laminar teeth in 
each valve adjoining or superseding the former; ligament external, situated in 
a groove along the upper and part of the posterior edge; the shell consists of an 
outer lamellated and inner fibrous layer; type, D. Jani, Stopp. 

This genus is as yet only known from a few species represented in the so- 
called Infra-lias or upper triassic beds of the southern declivities of the Alps. 
I have described from the same geological horizon in the Himalayas a new species, 
D, Himalayense, (Mém. Geol. Survey of India, vol. v, p. 68). 

2. Diceras, Lamck., 1804. Shell sub-equivalve, solid, with strong prominent, 
spirally incurved umbones, one of which is sometimes attached; a more or less 
distinct internal ridge runs internally from the umbones near the posterior margin 
of the shell and bounds the posterior muscular impression in front; left valve 
with a strong sub-anterior blunt cardinal tooth fitting into a fosset of the right 
valve which has posteriorly a very strong broad cardinal tooth; besides that there 
is in each valve a small posterior lateral tooth adjoining the muscular impression ; 
this last is elongated, the anterior one more transversally (or longitudinally) oval; 
pallial line entire; ligament external, situated in a slight groove beginning at the 
umbones and extending along the posterior margin as far as the lateral tooth; it 
is supported by strongly thickened fulcra. Type, Diceras arietinum, Lam. 

The species are not numerous in the upper jurassic and become rather 
rare already in the cretaceous deposits, but there appears to be a considerable diffi- 
culty in distinguishing from them some of the species belonging to the next allied 
genera, particularly when the fossil forms are not well preserved. 

3. Requienia, Matheron, 1842, (Cat. Meth. et Descript. des corps org. foss. du 
Dept. des B. du Rhone, &e., p. 102). Shell inequivalve, lower valve large, spiral, 
contorted and adherent, upper valve smaller, more or less flattened, but always with 
a spiral beak; an internal posterior rib is usually seen in the lower valve from the 
umbo extending to the postero-inferior margin and bounding near it the posterior 
muscular impression; the hinge consists in the lower valve of a more or less pro- 
minent marginal, lamelliform tooth, fitting into a cavity of the smaller valve which 
has one tooth on either side (above and below) of it ; there is besides a posterior small 
lateral tooth in each valve present; pallial line entire; ligament external, situated in 
an umbonal groove of the lower valve and extending to the hinge, and then along its 
postero-superior margin. Type, &. ammonia, Goldf. The hinge of this genus most 
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resembles Wonopleura, differing from it by the superposition of the teeth in the 
upper valve, but the form of the shell is intermediate between Diceras and Chama. 
The structure of the shell is the same as in the former, the reticulated (outer) layer 
being laminar, the prismatic (one or two) which is somewhat thinner usually 
changed into crystalline limestone. The species of Lteguienia are as yet known only 
from cretaceous strata. 

4. Monopleura, Math., 1842, (ibidem, p. 105). Shell inequivalve; lower valve 
larger, sub-spiral, sometimes conical, with the termination attached, upper valve 
smaller, more or less depressed, sometimes almost flattened like an operculum, but 
always with a marginal sub-spiral beak ; lower valve usually with two internal more 
or less prominent ribs, one median, the other sub-posterior ; hinge of the lower 
valve consisting of a single sigmoid elongated tooth, and two shorter teeth in the 
upper or flatter valve ; these teeth are anterior and posterior, not upper and lower as 
in Requienia ; sometimes there is a small posterior approximate lateral tooth pre- 
sent in either valve ; muscular impressions two, elongated, pallial line entire ; liga- 
ment external situated in an umbonal groove in the lower valve and extending to 
the hinge, where it is attached to the inner side of a slightly projecting hinge 
margin of the smaller valve. Type, IZ. Valangiensis, Pict. and Camp. 

In form and sometimes also in ornamentation the onopleure greatly resem- 
ble Requienie, but the hinge line is thicker, and the teeth in the upper valve are 
placed one behind the other, while in Requienia they are one above the other, the 
result being apparently obtained by the valves being considerably more spirally 
twisted. Only cretaceous species of Jonopleura are as yet known. 

5. Lycodus, Schafheeutl, 1863, (Stiid-Bayerns, Leth. geog., p. 375). Shell in- 
equivalve, oblong, moderately tumid, with large incurved and rather approached 
beaks, of solid structure, and concentrically costated on the surface. In the place 
of the hinge there seems to be in the left valve a large hinge-plate, the anterior 
portion of which is partially elevated and prolonged into a transverse tooth, and 
the posterior depressed, probably for the reception of the tooth of the other valve. 
From the posterior part a rib runs internally up to the umbones, and there is also a 
posterior elongated tooth present almost parallel to the margin of the shell. 

One species, Z. cor, is figured and described from an Alpine limestone bed of 
the Watzmann ; the formation is not stated in detail, but it is probably lower secon- 
dary. It is difficult to form a correct idea of this fossil, as the hinge is as yet far 
from sufficiently known, but it seems to indicate a new form of the Czamuzpz, 
allied to Chama in external appearance, and to Caprina in the hinge. Single valves 
have a considerable resemblance to those of Pachyrisma. 

6. Chama, Linn., 1758. Shell inequivalve, attached by one or the other 
valve, the free valve being, as a rule, the smaller one; surface usually richly 
ornamented with lamelle and spines; hinge of the attached valve consisting of 
a deep curved furrow bounded above by a small ridge and below by a strong tooth, 
free valve with a single large corrugated sometimes flexuous cardinal tooth; a small 
posterior lateral tooth is usually present, situated close to the cardinal; muscular 
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impressions large, elongated, pallial line entire, somewhat truncate posterior; liga- 
ment situated in a deep groove of the attached valve along the supero-posterior 
margin, supported by a more or less thickened fulcrum and in the free valve attached 
internally to the somewhat projecting margin. Type, Ch. frondosa, Brod. 

The sub-generic distinctness of Arcinella appears to be unsupported in the 
structure of recent and fossil Chame. 'The-single cardinal tooth in the free valve 
readily distinguished Chama from Monopleura. We have no distinct account of any 
species of true Chama occurring in the jurassic period, and even in the cretaceous, 
there are only few species known with sufficient certainty, others more resemble 
in form Diceras and Requienia. In tertiary deposits several typical forms occur. 

7. Caprina, d’Orb., 1823, (Plagioptychus, Math., 1842; vide Pal. France. 
erét., vol. iv, p. 179; Zittel in Denksch. Akad. Wien, 1866, vol. xxv, pt. ii, p. 152). 
Shell inequivalve, both valves with distinctly twisted, sub-spiral beaks, the lower 
and generally larger valve is always attached when young, in full grown specimens 
the place of attachment sometimes becomes more or less obsolete; the hinge of 
the attached valve consists of a more or less projecting and elongated sigmoid 
cardinal tooth with a large pit in front of it and a small marginal one behind, in 
which the corresponding two teeth of the free valve fit in; the anterior muscular 
impressions are on more or less elevated and rough prominences, the posterior 
are larger, on a shallow excavated plate; pallial line simple; ligament external, 
situated in a groove running in each valve from the beaks to the hinge-margin 
and.extending here along its edge. 

The shell consists at least of two distinct layers, the outer chiefly striated, being 
very thick and often very porous, the inner (pyramidal) is more solid, and in large 
specimens forms the interior laminze between the. chambers of the attached valve. 
The free valve is said to be covered with an outermost, thin brown layer; this is pro- 
bably the thickened epidermis which is thrown off in the lower valve on account of 
the usual more lamellar structure. It does not appear to be a special layer, but the 
outer surface of the striated one is only more solidified. There are also internally 
some ribs occasionally present, and these are very variable; sometimes there is only 
one posterior, in other specimens an additional median one appears. 

Type, Cap. Anguilloni, d’Orb. Only few species of Caprina are known from 
cretaceous rocks. 

Woodward (Manual, p. 450,) states that there is an internal cartilage present, 
but there do not seem to be anywhere internally special grooves for it, and he 
probably only alludes to the extension of the ligament along the inner edge of 
the hinge line ; for in most of the recent Chame the ligament is also to a certain 
extent internal. The characters of the genus were ably described by Zittel in 
Denksch. Akad. Wien, vol. xxv, pt. 2, p. 152, &c. 

8. Caprotina, d’Orb., 1842, (Pal. franc. terr. cret., iv, p. 236). Shell inequi- 
valve, the attached valve is the larger, often radiately striated, while the upper is less 
distinctly so or not at all; the latter is usually moderately convex with a marginal 
spiral beak; hinge in the lower valve with a median cardinal tooth and a pit on 
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either side into which the two cardinal teeth of the upper valve fit; one or more 
ridges are usually seen in the interior of the valves extending from the umbones 
to near the periphery; muscular impressions on more or less projecting rugose 
ridges, generally at the base connected with the hinge-teeth; pallial line simple; 
ligament situated in a narrow groove extending from the umbo of the lower valve 
to the hinge; in the upper valve this groove is less distinct and appears to be some- 
times obsolete. Woodward states that the uneven ridges on either side of the liga- 
mental groove support an internal cartilage. This may be the case, and certainly 
when looking on a east, as that of C. quadripartita, it appears to be very probable, 
but if we judge from analogy, these rough or ribbed parts appear to be the same 
which in Spherulites and Radiolites are said to support the retractile muscles of 
the valves. Should, however, Woodward’s explanation prove to be correct, this and 
the few following genera will have probably to be associated with the Czauosrrzeps, 
as already noticed. But I am not sure whether all these fossil genera are really 
sufficiently distinct. Good materials may necessitate considerable reductions in 
their number. 

The hinge of Caprotina is almost quite the same as that of Jonopleura, with 
the only exception that the muscular impressions are on strongly raised prominences 
and the hinge-teeth themselves much stronger in the former genus. Pictet and 
Campiche in their last reviews of this family have restricted the name Caprotina 
to a few species only, namely, such forms as have the lower valve slightly spiral, 
with a broad place of attachment, the upper valve somewhat convex and with 
a marginal pointed and sub-spiral umbo, and no sulci on the external surface 
of the shell. As compared with Caprina, the present genus only differs from it 
by the more equal form of the two cardinal teeth in the free valve. 

9. Diplidia, Math., 1842, (Cat. Meth., &c., p. 111). Shell inequivalve, solid, 
concentrically lamellated and finely radiately striated ; attached valve conical, elon- 
gated with a single longitudinal furrow on one side; free valve slightly convex, with 
an eccentric, sub-marginal, pointed umbo and a groove from it running to the 
margin and corresponding with that of the other valve; hinge not known; type, 
D. unisulcata, Math., from upper eretaceous beds at Martiques. Pictet and Cam- 
piche (Pal. Suisse, 5"° ser., 4"° part., p. 34,) suggest that until there is something 
more definite known of Matheron’s type species of Diplidia, the genus should 
be retained as characterized by its author. D’Orbigny placed it in Caprotina, 
but had not seen a specimen of the species. There can be no doubt that the peculiar 
conical and obtusely pointed lower valve offers some distinction from Caprotina, and 
entirely resembles that of a Spherulites. But from this the genus again differs by the 
form of the free valve. The want of any external dorsal sulci separate it from J/ono- 
pleura, and thus it seems best to retain provisionally the genus as originally defined. 

The same applies to the two next genera, both of which are as yet little known, 
and have been referred by Woodward, on the suggestion of Sharpe, toa single 
genus; but it appears preferable to keep them provisionally distinct. Both have 
most likely to be referred to the Czamosrrerp#, especially if the so-called ligamental 
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furrow should prove that it has no connexion with the ligament, but is caused by 
the hinge-rib. 

10. Caprinula, d’Orbigny, 1847, (Pal. frang. terr. eret., iv, p. 187). Shell 
inequivalve, both valves large, cellular, with internal tubuli; lower or left valve 
larger, elongated, sub-spiral, with a longitudinal ligamental furrow, at the base of 
which where it enters the margin of the shell there exist a number of rather larger 
pits into which the ligament apparently extends, producing an internal cartilage ; in 
front of these so-called cartilage-pits there is a strong cardinal tooth extending down 
the interior wall of the valve, and there are said to be two cardinal teeth in the 
free, upper valve, which is smaller and distinctly spiral with an incurved beak. 
Type, C. Boissyi, d’Orb. 

11. Caprinella, d’Orb., 1847, (1. cit., p. 189). Shell inequivalve, attached 
valve larger, involute, spiral with a ligamental furrow on the convex side, and appa- 
rently with numerous cartilage-pits internally, the convex side of the shell being very 
thick and fibrous, internal part chambered ; free valve smaller, sub-conic, elevated, 
with an eccentric pointed slightly twisted umbo. Type, C. triangularis, Desm. 


List OF CRETACEOUS SPECIES. 

These have lately been catalogued by Pictet and Campiche in Pal. Suisse 5™ ser., 4™° part., 
1868, p. 4 et seq., where the respective references to the various species will be found; I shall 
have to add but few which have not been included in that list. 

1.—Diceras Germani and Lorioli, Pict. and Camp. 

2.—D. gaultinum, Pict. and Roux, is, on account of the inequality of the valves, more probably 
a Chama, as Pictet and Campiche also suggest. 

3.—Diceras arietina, d’ Arch., (non Delue.), from cretaceous rocks, is supposed to be a Caprina. 

4.—D. Favri, Sharpe, is most likely a Reguzenia, but distinct from R. Lousdalii. 

( Diceras guttata, Sharpe apud Gabb, is Diauchora? guttata, Sharpe, and does not belong 
to the present family). 


5.—Requienia Jaccardi and eurystoma, Pict. and Camp. 

6-10.—R. Lonsdalii, Sow., sp., ammonia, Goldf., sp., gryphoides, Math., lamellosa, d’Orb. 
Grasiana, Mortillet. : 

11-22.—R. rugosa, navis, Delarueana, ornata, laevigata, Curentonensis, carinata, Toucasiana, 
Archiaciana, sub-equalis, Michelini, and Marticensis, are described by d’Orbigny. = 

23,—Req. Cyplyana, Ryck., is quoted by Bosquet from the upper cretaceous beds of Bergen 
(vide Staring’s Bodem van Nederland, ii deel). 

9 2, , 9 1c . TUT ¢ Ory ; 

24.—Req. Lithuana, Hichw., (Leth ross., livr. x, p. 362,) was originally described as Acardo ; 
it differs from both, Reguienia and Caprotina, by its short straight beaks, and very likely does uot 
belong to this family. 

25. Reg. tevana, Romer. Meek retains this species in Cuprotina, originally described by 
Romer under that generic name, but it appears more likely to be a Reguienia. 


26-28.— Monopleura corniculum, Valangiensis, and Valdensis, Pict. and Camp. 

29-36.—M. varians, Math., Michailensis, Pict. and Camp., depressa, Math., trilobata, d’Orb. 
sp-, imbricata, sulcata and Marticensis, Math., Plauensis, Geinitz, sp. 

37.—W. terana, Romer, has been transferred by Gabb to Cuprotina, as Cap. Rémeri, and by 
Pictet and Campiche to Requienia. The species could belong to either of the genera, but viewing 
it externally it does not appear to differ in the least from Chamostreu. ; 
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38.—M. subtriquetra, Romer, from Texas may, as far as the fragmentary valve figured by 
Rémer is concerned, belong to either Monopleura or Requienia, but until more is known of the 
species Rémer’s original determination may best be retained. 


39-43.—Chama triedra and gracilicornis, Pict. and Camp., Ch. eretacea, cornucopie, and 
angulosa, d’Orb. 

44-4.8.—Ch. spondyloides, Bayle, costata and semi-plana, Romer, Moritzi, Stromb., supra- 
cretacea, A’?Orb. 

49.—Ch. sub-orbiculata, d’Orb., is a doubtful species. 

50.—Ch. Miinsteri was described by Hagenow as Lxrogyra, and is doubtfully placed in this 
genus by Bosquet, though it probably belongs to it. 

51-52.—Ch. Haueri and detrita are described from the Gosau by Zittel (Denksch. Akad., Wien, 
vol. xxiv, pt. u, p. 147). 


53-54.—Caprina adversa and Aquilloni, d’Orb. Zittel (Denksch. Akad., Wien, xxv, pt. ii, 
p. 154,) unites, I think very properly, d’?Orbigny’s C. Coquandiana and Reuss’s C. exogyra with 
C. Aquilloni. 

55.—C. laminea, Gein. 

Caprina ? rotundata, Schafheutl, (Bayerns Leth. Geog., p. 377,) is based upon an Hrogyra- 
like fragment of a shell, thoroughly insufficient for specific or even generic determination. 

56-57.—C. Baylei and Verneuilli (Bayle) are described by Coquand in his Monog. de 
VEtage Aptien de Espagne, p. 156, &e. 

58.—C. Matheroni, Coq., is from Algiers. 

59-63.—C. erassifibra and Cuadeloupe of Romer, and C. occidentalis, planata, and quadrata 
of Conrad, are noted from North America. 


64-67.—Cuprotina quadripartita, costata, striata, semistriata, and Cenomanensis are described 
by d’Orbigny. 

68.—Caprotina costullasa, Miller, Suppl. Mon. Petref. Aachen Kreidef., p. 16. Bosquet 
places it with a query in Chama, (see Staring’s Bodem van Nederland, ii deel). 

69.—Cap. Lazychowii, Kichw., Leth. ross., livr. x, p. 359. The figure appears to represent 
a lower valve (1. cit., pl. 18, fig. 32), showing only a single pit below the beak, and in that case the 
shell would not seem to differ generically from Chama. 

70.—C. caucasica, Hielw., 1. cit., p. 360. 

71.—C. russiensis, d’Orb., Hichw., |. cit., p. 8360; the upper valve resembles that of C. Ceno- 
manensis, but the lower is conical, more like that of a Monopleura than of a Caprotina. 

72.—Caprotina ? Senseni, Con., sp., is from North America. 

73.—Diplidia unisulcata, Math. 

74-77.—Caprinula Boissyi, d’?Orb., Caprinula brevis and d@ Orbiguyi, Sharpe, Caprinula 
Neapolitana, Meneghini. 

78-80.—Caprinelia Doublieri, d’?Orb., C. triangularis, Desm., sp., C. depressa, d’ Arch. 

81-84.—C. coraloides, Hall and Meek, cornuta, loricata, and qguadrangularis of Tuomey are 


noted in Meek’s Check-list of North American eretaceous fossils under the name of Jch/yosarcolithus. 


85.—In the South Indian cretaceous rocks the present family has as yet only been found 
represented by two species, Chama deplanata, n. sp., and a single upper valve appears to be identical 
with that of Caprotina Cenomanensis, d’?Orb. 
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CHAMA, Linné, 1758, (vide p. 280). 
CHAMA DEPLANATA, Stoliczka, Pl. XXII, Fig. 5. 


Chama testa ovata, multo altiore quam longa, valde depressa; valva inferiore 
omnino adnata, plana, ad marginem superiorem paulo elevata ac lamellosa; valva 
superiore sinistrorsa, paululum convexiuscula, in superficie dense spinulose lamellata, 
spinis sub-equalibus in seriebus costuliformibus radiantibus dispositis, apice acuto, 
lateraliter incurvo instructa. 


Height of shell : its length Fi do nnd Bo 131 


The single specimen of this remarkable species is distinguished by its very 
depressed and high form in proportion to the length of the shell. The lower valve 
is attached in its entire extent, only the upper margin is somewhat raised and 
slightly ineurved towards the upper valve, which is finely spinulose and radiately 
costulated all over, the beak being lateral, pointed, and incurved. The ornamenta- 
tion quite agrees with that of many recent species of Chama. 

Locality —Anapaudy, in a brownish calcareous sandstone; apparently very rare. 

Formation.—Trichinopoly group. 


CAPROTINA CONF. CENOMANENSIS, d’Orb., Pl. XXII, Fig. 2. 


A single upper valve was found in a conglomerate east of Kaudoor; its rounded 
form, moderate convexity, sub-terminal incurved apex, and numerous sub-equal 
rather sharp radiating ribs do not show any essential difference from those of the 
upper valve of Caprotina Cenomanensis (Requienia idem, d’Orbigny, Pal. franc. 
terr. cret., vol. iv, p. 261, pl. 595, figs. 1-4). 

The ribs in the Indian specimen are probably a little sharper, but this may 
be owing to the weathering off on the surface. Until more and better preserved 
specimens have been found, it appears safest not to introduce a new specific 
denomination. 

The two hinge-teeth are distinctly visible in the valve, the posterior tooth is 
slightly larger, and an oblique rib runs from it almost parallel to the margin; it 
is probably the one which is required for the attachment of the posterior muscle. 

Locality.—Kaudoor. 

Formation.—Arrialoor group. 


XXII. Family,— CHA UOSTREID 4. 


The animal of the single genus and species belonging to this family, Ch. albida, 
Lamarck, has the mantle margins perfectly united with a narrow opening for 
the foot, which is rather small and somewhat compressed, almost rudimentary as in 
Chama ; the two siphons are very short with fringed orifices, the palpi are long and 
obtusely pointed; the gills are stated to be single, but the lateral groove showing 
the unequal portions of the leaves is distinctly seen in Hancock’s figure. 

3M 
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Shell solid, attached by a portion of one valve, two large muscular impres- 
sions, pallial line simple, a shelly ossicle attached to the valves by a cartilage close 
to or behind the hinge. 

Chamostrea, Roissy, 1805. Lower valve attached on one side only, convex, 
with the beak incurved, upper valve smaller, flattened; shell inside slightly perla- 
ceous; hinge in the upper valve with a single tubercular tooth fitting into a pit 
of the lower valve; behind the tooth lies the ossicle, the cartilage being situated 
in small pits in each valve. 

Comparing the animal and shell of Ch. albida with that of Chama their 
relation is indeed striking, especially when we select such species as the fossil 
Chama gryphina, Lam., which externally is entirely indistinguishable from Cham- 
ostrea. The situation and size of the muscular impressions are also very similar, 
except that in the latter the posterior scar is far removed from the hinge, while 
in Chama it lies always close to it; the hinge-teeth of Chama are, of course, 
constantly different; they always want the cartilage and ossicle, but the narrow 
and very thin almost linear ligament well agrees in some species of Chama with 
that of Chamostrea; however, as the animals of the former in the character of the 
mantle margins and of the siphons also present considerable differences from those 
of the latter, the separation of the two families must be kept up. 

The Caamostrem form in many respects a transition from the Cz4aurpz to 
the Hrpevririp#, particularly to some Requienie and others, which as to external 
form and the flat upper valve appear very closely allied to Chamostrea. The 
recent species has the outer surface of the shell lamellar and distinctly different 
from the inner, but it is not fibrous as in Requienia ; the presence of the ossicle 
and the internal cartilage has, however, undoubtedly its true analogue in the 
structure of the hinge of such species of Requienia Lonsdalei, Sow., sp. 

As for fossil species of Chamostrea we know as yet nothing, but it seems 
doubtful whether the recent Chame have been all properly examined as to their 
internal structure. The only character which would entitle us to refer a fossil 
species to Chamostrea is the presence of a corresponding groove or pit in both 
valves, for it is not very probable that the ossicle will often remain preserved. Such 
internal characters are, however, rarely traced out in fossil species. 


XXII. Family, —HIPPURITID. 


Nothing is known of the animals of this entirely extinct family as yet peculiar 
to the eretaceous period. We can only presume from the relation of their shells to 
some of those of Monopleura and Caprotina, and of these again to those of Chama, 
that the animals were somewhat allied to the latter; and there can be little doubt 
that such was really the case. But in several respects some of the Hippuriripa 
exhibit such peculiarities that at the first sight they hardly appear to have a relation 
to ordinary Pelecypoda. When the internal structure of their shells has been more 
carefully studied, we shall no doubt be better able to make somewhat more approxi- 
mate comparisons between the present and the former family. As to thickness of the 
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mantle margins both families must have been very similarly organised. Woodward 
says, that Hippurites possesses a distinct pallial sinus. It is nothing extraordinary 
that any one should see in the posterior internal folds or flexures the indication of a 
pallial sinus, and, strictly speaking, there is nothing very much opposed to that 
explanation, except that we know nothing exactly similar to this to occur in other 
Pelecypoda. The shells consist of two very unequal and dissimilar valves, of which 
the attached one is the larger, more or less conical and sub-spiral; the upper is oper- 
culum-like, flat or slightly elevated with a central or sub-central apex and concen- 
tric striz of growth; the hinge-teeth are variable, but apparently always more 
developed and more complicated in the free valve; there is no distinct trace of a 
ligament. The outer reticulated layer of the shell is mostly developed in all Hip- 
puritide ; the inner layer is usually thin, sometimes hardly traceable. 

All the species as yet known are from cretaceous deposits, with the exception 
of the peculiar Tamiosoma which is from the tertiary Californian deposits, and is 
as yet only doubtfully referred to the present family, (vide postea). 

The cretaceous species have been sub-divided into the three following genera. 

1. Radiolites, Lam., 1801, (vide Bayle in Bull. Soe. Geol., France, 2nd 
ser., xii, p. 793). Lower valve conical, attached near the umbo, very solid. The 
surface usually strongly lamellar, margins ribbed and widely expanded, internally 
often with two grooved longitudinal ridges into which the edges of a curved 
widely projecting cartilage-plate fit, but these grooved ridges themselves do not 
usually extend to the margin of the valve. The cartilage-plate is inserted near the 
centre of the free valve and extends far below and obliquely towards the base of 
the attached valve without, however, touching it except at the lateral edges which 
are often serrated. The size and extent of this cartilage-plate vary greatly in 
different specimens, and the ridges in the lower valve seem to become sometimes 
obsolete. The cartilage itself is apparently situated between this projecting, inter- 
nally concave, striated plate and the attached valve; the muscular impressions are 
situated next to the cartilage-plate ; in the lower they are large, but not particularly 
marked ; in the upper smaller valve they are situated on solid prominences, these 
being more or less roughly striated; pallial line entire, 

A peculiarity of the lower valve of Radiolites is its usually strongly lamellar 
surface, the thickness of the shell being penetrated by numerous branching canals ; 
some specimens are on the surface also longitudinally ribbed, but this ornamentation 
more often occurs in Spherulites. Another peculiarity of the same valve is the 
large longitudinal area which extends from the beak to the ventral side and is 
usually destitute of the lamellae and ribs which occur on the rest of the surface. 
This area does not correspond to the hinge area of Ostrea or Spondylus, as it would 
appear to do at first sight, for the hinge is situated to the left, or inferior side of 
it; what organ or particular edge of the mantle has produced it I am unable to 
conjecture at present. 

The smaller valve is rarely equally richly ornamented as the larger ; it is most 
commonly smooth with fine concentric strive of growth. 
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Types, R. angulosa, @Orb., or R. Mortoni, Mant. In the first the internal 
ridges of the attached valve do not seem to be present, in the latter they are well 
developed, but do not reach to the margin. Bayle and others have referred this 
last species to Spherulites, but this is, I believe, a mistake. I also think that 
several other species, as Rad. Pailetteana and Martiniana of d’Orbigny, rather 
belong to this genus than to Spherulites, to which they had been referred by 
Bayle. 

2. Spherulites, de la Merth., 1805, (Bayle, ibid., p. 800). Attached valve 
generally elongately conical with longitudinal more or less foliated surface and 
the margins radiately ribbed, internally with a single umbonal rib extending the 
whole length of the valve. Free valve smaller, similar in form and structure to 
that of Radiolites, but with a median tooth or columella corresponding to the hinge- 
rib of the other valve, in which there is on each side of the rib a cartilage-process, 
the two cartilage-plates being sometimes united in front, and next to them are 
situated the raised muscular sears. Type, Spherulites angeiodes, Picot de la Peir. 

The presence of a hinge-rib readily distinguishes the present genus from the 
former, and the absence of any other ribs or folds in the attached valve separate 
it from Hippurites. In several tolerably well preserved specimens of the lower 
valve I have not been able to trace the extent of the muscular impressions, but 
from some valves figured by d’Orbigny they seem to be very large. In the 
upper valves I have seen no special hinge-teeth or lamella, but whether they do 
not exist in some species, as has been recorded, I am unable to say. 

3. Hippurites, Lamck., 1801. Lower valve large, more or less distinctly 
conical, attached at the end, generally longitudinally suleated on the surface, base 
internally chambered; hinge consisting of a single hinge-rib or column, with a 
more or less shallow cartilage pit on either side, anterior muscular scar large, sub- 
marginal, often situated on a projecting plate, posterior next to the hinder car- 
tilage-pit, followed by two usually unequal projecting ribs or duplicatures of the 
shell. Smaller valve opercule-like, flat or slightly elevated, with a central apex 
and often variously punctated and porous; internally with two strong slightly 
diverging hinge-teeth; the anterior muscular impression is situated on the side 
of a strong tooth-like vertical projection and is usually divided into portions. 

Woodward explains the last duplicature of the lower valve as corresponding 
with the pallial sinus of other Pelecypoda. In a fine lower valve of H. radiosa, 
for which we are indebted to the kindness of Prof. Hebert, there is a pit supported 
by acolumn extending the entire length on each side of the hinge-rib, and a 
somewhat internally projecting lamina extends from the median duplicature to 
beyond the posterior one. Hither this lamina was produced by an extension of the 
posterior muscular impression or it really indicates a pallial sinus; it is scarcely 
possible to find another explanation for it. 

Woodward suggested two sub-genera of Hippurites, which latter name he 
restricts to the typical species, such as H. cornu-vaceinum, Bronn, or Ll. Loftusi, 
W d., these having the hinge-rib well developed. 
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For some species of which he calls H. bioculata, d’Orb., the type, he proposed 
the name Dorbignia, (? Orbignia), and a third group of which H. monilifera from 
Jamaica is the type he calls Barrettia (vide Geologist, 1862, p. 375). Dorbignia is 
said to have the hinge-rib obsolete, but this appears to be the case only in some 
specimens in which it becomes obsolete near the peristome of the shell. Such is also 
often the case in Spherulites and Radiolites. In Barrettia the hinge-rib also becomes 
obsolete near the aperture, but exists below in the interior of the lower valve, 
and the outer layer of the shell is reduced to numerous narrow columns of different 
length, entirely cemented by the inner layer of the shell, which besides occupies 
the whole interior of the valve. I have not seen either H. bioculata or monilifera, 
but the character referring to the sooner or later disappearance of the hinge-rib near 
the peristome, pointed out, seems to me to be of little importance, and I have 
great doubt that it can be used even in a sub-generic sense. The structure and 
thickness of the various species of Hippurites vary enormously, and the way in 
which a shell has been preserved often alters a good deal its aspect. 

Zittel in his admirable Monograph* of the Gosau Rudiste suggests that two 
more sections can be distinguished, one represented by H. organisans and the other 
by H. dilatata. 'The first has the outer shell layer not much developed, but still 
more than H. moniliferus and most other Hippurites which are not strongly ribbed. 
H, dilatata has the anterior muscular impression situated on a laminar projection, a 
character which also appears to be common to many other species of Hippurites. 
Parts of it are distinctly preserved in our specimen of Hipp. radiosa, Desm. 

4. Tamiosoma, Conrad, 1856. The type of this genus is a very peculiar fossil 
from the upper miocene deposits of California, 7. gregaria, Con. Gabb in the 2nd 
volume of the Paleontology of California (pp. 61-63) has very ably discussed the 
organization of this fossil, and comes to the conclusion that it is most likely a 
species of the Hzppvrrripz. The specimens which have up to the present been 
found resemble the elongated, lower valves of Hippuwrites with a small place of 
attachment apparently at the thinner or lower end. They are sub-cylindrical 
with rather thick walls consisting of two or three layers, possessing the same 
reticulated and striated structure as that of Radiolites, and others. The lower 
portion of the shell is composed of a large number of irregular chambers or septa 
which are produced by lateral prolongations of the inner wall. The end is occupied 
by a large cavity, similar to the ‘body-chamber’ of Hippurites, but no impressions 
of teeth have as yet been observed in it. The outer surface is longitudinally 
striated in the type species which grows in clusters, as does, for instance, H. 
organisans, Defr. 

When I first saw Conrad’s description and figure of this species the irre- 
gularity of the chambers or septa gave me the impression that the fossil might be 
a coral, but the more detailed description of Gabb, though it does not altogether 
remove that impression,—certainly points out affinities which are very much in 


* Denk. Akad., Wien, vol. xxv, pt. 2, p. 135. 
3.N 
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favour of his classification of this problematic fossil. The upper valve, says Gabb, 


has not yet been observed. 
In some respects Zamiosoma recalls the organisation of the peculiar Hippurite 


from Jamaica, called by Woodward Barrettia. 


List oF species oF HIPPURITIDZ. 


Lists of most of the species of this family have been lately published by Pictet and 
Campiche in the “Mat. p. 1. Pal. Suisse”, 5m ser., 4™ partie, p. 40, &c. The generic and 
most of the specific identifications have been accepted according to the elaborate papers of Mr. Bayle, 
published in the Bull. Soc. Geol. de France. I shall here only quote the names of the species, 
adding a few which are not included in that last comprehensive list. With reference to the generic 
determinations of some of the species of Radiolites and Spharulites I have already expressed some 
doubt, and I shall note them in detail further on, though for the present these notes can only be 
accepted as suggestions, as I have no sufficient materials for comparison. But it seems to me that 
the discrimination of the two last named genera has not been fully carried out, and that the 
occasional presence of the so-called cartilage hinge-ribs in the attached valve of Radiolites has given 
rise to pronouncing the species to belong to Sph@rulites, when only one of those ribs was observable. 

1-4.—Radiolites canaliculata, d’Orb., sp., cornu-pastoris, Desm., sp., angulosa, d’Orb., sp., 
lumbricalis, d’Orb., (the last is probably a Spherulites). 

5.—Rad. acuticostata, d’Orb. This is a very peculiar costate form, having the free 
valve also strongly ribbed and the apex sub-central; it possibly indicates a special section of 
Radiolites. 

6-15.—Rad. ercavata, W’Orb., ingens, Desm., sp., fissicostata, d’Orb., Royana, d’Orb., 
Mauldei, Coq., crateriformis, Desm., sp., Jouanneti, Desm., Bournoni, Desm., undulata, Gein., 
Saxonia, Rom., sp. 

16-18.—R. Trigeri, Bayle, Lapeyrouset, Gold., (apparently as distinct from radiosa), and 
Ciplyana, Ryck., are quoted, besides some others by Bosquet from the Mastricht beds in Staring’s 
Bodem van Nederland, ii deel. 

19.—Biradiolites Rozowii, Fisch., is described by Eichwald in his Leth. Ross., 10™ livr., 
1867, p. 357. It appears to be a Radiolites, though the existence of two furrows is mentioned 
in both valves. It was originally described by Fischer as Cibicides Rozowit from upper creta- 
ceous beds at the river Ratowka near Vereya in Govt. Moscou. 

Eichwald also mentions Znargetes of Fischer, which may be a Aadiolite, and another 
problematic form which Fischer called Tripodetes. 

20.—Rad. Nicaisi, Coq,, is from Algiers. 

21-25.—Rad. Aimesii, Tuom., Austinensis, Rom., lamellosa § Ormondii, Tuom., and 
R. Tuomeyana, Gabb, are quoted from North America in Meek’s Check-list of cret. foss., Smith. 


Mise. Coll., No. 177, p. 5. 


Spherulites (vide Pict. and Camp., |. cit., p. 50). 

26-45.—Sph. Blumenbachii, Stud., Marticensis, d’Orb., sp., erratica, Pict. et Camp., para- 
doxa, P. and C., foliacea, Lamck., Fleuriausi, d’Orb., sp., triangularis, d’Orb., sp., polyconilites, 
d’Orb., sp. (non polyconites), subdilatata, elliptica, and Germani, Gein., sp., falcata, Reuss., 
Mortoni, Mant., (is to all appearance a Radiolites), Ponsiana, d’Arch., Beaumonti, Bayle, radiosa, 
d’Orb., sp., Sauvagesi, d? Hombres Fir., sp., Nouleti, Bayle, sguamosa, d’Orb., angeiodes, Picot 
ds labeir: 

46-48.—Sph. Martini, Pailettei and sinuata of d’Orbigny have in external appearance quite 
the form of Radiolites. 
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49.—Sph. Desmoulinsiana, Math., (Moulinsi, Bayle). Matheron’s original figure would be 
much sooner taken as that of a Radiolites than that of a Spherulites. 

50-56.—Sph. Haninghausi, Desm., alata, d’Orb., sp., Coquandi and Semanni, Bayle, cylin- 
dracea, Desm., sp., Toucasiana, d’Orb., sp., eapansus, Duj; the last is quoted as a doubtful species. 

57.—Sph. Styriacus, Zittel, (Denksch. Akad., Wien, vol. xxv, pt. 1, p. 151, pl. 26, figs. 5-7,) 
is from the Alpine Gosau deposits. 

58.—Sph. Faujasi, Bayle, is quoted by Bosquet from Mastricht (Staring’s Bodem van 
Nederland). 

Hippurites (vide Pictet and Camp., 1. cit., p. 58). 

59-66.—Hipp. cornu-vaccinum, Bronn, sulcata, Defr., organisans, Montf., sp., bioculata, 
Lamek., dilatata, Defr., Sarthacensis, Coq., radiosa, Desm., Lamarchu, Bayle. 

67.—Hipp. Arnaudi, Coq., from the Charente and from Algiers (Geol. and Pal. de. la. Const., 
p. 224). 

68.—Hipp. Toucasiana, d’Orb., is retained as a distinct species from organisans by Zittel 
(vide Denksch. Akad., Wien, vol. xxv, pt. 1, p. 140, pl. 23, figs. 1-6). 

69.—Hipp. exarata, Zittel, ibidem, p. 144. 

Pictet and Campiche (Pal. Suisse, 1. cit., p. 60,) add a list of doubtful species: H. Chilensis, 
d’Orb., H. Fortisi, turriculata, fistuloidea, nana, contorta, maxima, fasciata, rugulosa, turricula, 
dilatata, imbricata, Zoveti of Catullo and H. flexuosa of Spada and Orsini. 

70.—Hippurites (Barrettia) monilifera, Woodw., is from Jamaica (vide Geologist, v, p. 372). 

71.—H. Texana, Romer. 

72.—H. Syriaca, Con., from Palestine, is somewhat allied to H. organisans. 

73-76.—H. Loftusi, colliciatus, corrugatus, and vesiculosus are noted by Woodward from 
Persia (Quart. Journ. Geol. Soc., Lond., vol. xi, pp. 58-59). 

No species of Hippurites has as yet been found in our South Indian eretaceous deposits 
with the exception of a fragment from a highly silicious conglomerate of the Arrialoor group. 
This fragment has an elongately oval section, with a shallow broad almost smooth area on one 
of the broader sides; by one narrower side it was attached to another specimen, and the rest of the 
surface is rather finely costulated, somewhat resembling the surface of H. cornu-vaccinum, Broun. 
The base shows the beginning of the air-chambers, and the rest consists apparently of the body- 
chamber, but no internal ribs are traceable, and therefore the fragment may also have been derived 
from a Spherulite. 

77-78.—Of the two other cretaceous genera one species of each has been found, Radiolites 
mutabilis, n. sp., and Spherulites indica, un. sp. 


RADIOLITES, Zam., 1801, (see p. 237). 
RADIOLITES MUTABILIS, Stoliczka, Pl. XXI, Figs. 1-3; Pl. XXII, Fig. 3. 


Rad. valva inferiori majori, sub-conica, plus minusve elongata, depressiuscula, 
apice adnata, transversaliter multi-lamellata, ared lata sub-triangulari ab apice ad 
marginem aperture entensa, sub-excavata, sub-levigata, prope medium duabus costis 
bifidis longitudinalibus inequaliter bipartita instructa, ad apicem concamerata ; 
valva libera operculiformi, levigata, striis incrementi concentricis notata, intus lamella 
cardinali, seu cartilaginigera, postice concava et oblique projiciente, ejusque marginibus 
costis duabus longitudinalibus furcatis in valva altera congruentibus, et ad utrumque 
latus lamine cardinalis jugo musculari elongato et ruguso instructa. 

The form of the lower valve is as usually very variable, more or less elongated 
and conical, attached at the apex. The surface is strongly lamellated, the 
lamellee being formed of the reticulated layer of the shell and traversed by various 
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anastomosing, but very thin canals; at the aperture these lamelle form a large 
margin, being only interrupted by a broad bipartite, smooth area which runs from 
the apex to the margin. What the nature of this flattened or partially excavated 
area is, it is difficult to explain. It certainly must be caused by a peculiarity 
of the mantle margin, but it does not correspond to the hinge area of Ostrea 
or Spondylus. The hinge lies (see 4 in figs. 2 and 3 on pl. xxi) somewhat 
below to the left of this area, where the two bifid ribs are internally situated, in 
which the edges of the concave cartilage-plate of the upper valve fit. Next to 
the cartilage-plate in the free valve are the elevated, roughly striated muscular 
ridges. In figs. 3 and 3a on plate xxii the different parts are also noted in detail. 
The only probably correct suggestion regarding the presence of that bipartite ex- 
cavated area is, that it may have been produced by the produced siphonal openings 
of the animal, for it is situated behind the posterior muscular impression. 

Locality —Comarapolliam, in a light grey conglomeratic sandstone; very 
common. 

Formation.—Arrialoor group. 


SPHMRULITES, de la Werth, 1805, (see p. 238). 
SPHHRULITES INDICA, Stoliczka, Pl. XXI, Fig. 4, Pl. XXII, Fig. 4. 


Sph. valva inferiori cylindraceo conica, elongata, moderate curvata, in superficie 
costis numerosis acutis multilamellosis quarum nonnullis (7) fortioribus ornata, intus 
costa unica longitudinali instructa apertura subrotundata, ad marginem undique 
expansa et radiatim costata. 

This is a very solid, elongately conic, slightly curved form, gradually increasing 
in thickness. The surface is ornamented with longitudinal ribs, which are sharp and 
strongly lamellated. Some of the ribs appear to be stronger at one side, but 
none of the specimens examined is so far perfect as to show their number and 
relative size clearly. The aperture is roundish, with the margin largely expanded 
and radiately costulated. The inner layer of the shell is, as in Radiolites, thin, but 
shows only a single longitudinal so called hinge-rib. A tolerably perfect specimen, 
partially a cast, does not show any concameration towards the apex. 

Together with three fragmentary specimens of the lower valve one upper valve 
was found; it is figured (fig. 4) on plate xxii. From its resemblance to that 
of other authentic Spherulites, it is probable that it belongs to the present species, 
though no decisive proof can be given. The figure shows the internal side, the 
other side being so thoroughly cemented to the rock that it is impossible to 
detach it. This internal view shows the valve to be slightly excavated, of a 
roundish oblong form, with concentric undulating striz of growth, shelving edges 
all round, and an internal sharp ridge proceeding from the margin towards the 
centre. The median part itself appears to have been injured, and very likely the 
cartilage-plate and the muscular ridges were broken off, but they could not have 
been of any considerable strength. 

Locality —Odium, in a brownish earthy limestone ; apparently very rare. 

‘formation.—Ootatoor group. 
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VI. Order,—LUCINACEA. 


Like every other group of animals which holds a certain intermediate position 
between a number of distinct types this order includes rather a varied assemblage 
of forms which it is very difficult to characterize in afew words. The families 
belonging to the order are the Lucryinm, Uneurrinipm, Erycrnip®, GALEOMMID#, 
Soteuyip#, Asrartip#, and Crassatertipa; they follow each other according 
to their relative relations, as far as it is possible to give an expression to this idea. 
The typical forms have the mantle margins disunited, and a single siphonal opening 
posteriorly, sometimes prolonged into a tube, but there never are two equally 
prolonged siphons present. However, many of the Zvcryrp® possess two siphonal 
openings, the inhalant being sometimes produced ; all the others have only one open- 
ing, except the Crassarezttip#, which appear to have none, though its place is indi- 
eated by a very thin commissure in the mantle, they thus form a transition to the 
next order. Again, the Gazzouurp#and Soreuyip have the inner mantle margins 
partially united, and recall the structure of some of the ZYACHA. The form of 
the foot is variable, either vermiform and cylindrical, or angularly bent, as in some 
Cardia, or compressed, as in the VHNERACEA. There is generally a pair of gills 
on each side of the body and one pair of palpi; rarely the latter become nearly 
obsolete. 

Although some of the genera combine in their organisation characters which 
they have in common with higher organised Pelecypoda, the greatest number show 
a lower organised type, than that of any of the previous orders. The ZUCI- 
NACEA must be considered as the type of Peleeypoda provided with only an 
exhalant opening, while the admission of water to the gills can take place in the 
entire extent of the disunited mantle margins. Somewhat different would be our 
conclusions had we to go simply by the characters of the shells in classifying them, 
for the greater number of them is closely allied to the VENERACEHA, possessing 
a small number of hinge-teeth which fit alternately in the two valves; there are 
two muscular scars, and the pallial line is always entire. In the characters 
relating to the rounded or oval form, and the presence of cardinal and lateral 
hinge-teeth of the shell, the Lucryzps, (and particularly the corzivz/, show a 
very great relation to the Carpi; the Eerrcryipa and Gatromuips recall 
the Mym# and Awarryis#, possessing a thin shell with few hinge-teeth and 
an internal cartilage ; the Sozzuyrnm have a shell which differs from that of Cyrto- 
daria almost only by its thin structure, its general form being also that of many 
Sorenipa#; the Asrarrip# have their nearest allies partially in the Vzverrp#, 
partially in the Cyprryzpx, both in the form of the shell and the distribution of 
the hinge-teeth; and, lastly, the Crassarzzzipx strongly recall the Macrripa. 
This association of shells so varied clearly indicates that further research has 
yet many gaps to fill up in the way of connecting links from one type to the other. 

I will only briefly allude to the geological history of the order. The 
Soreuxyip£ appear to be the oldest of all; they certainly occur already in the 
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lowest paleeozoic rocks, but continue sparingly up to the present time. The know- 
ledge of the fossil forms is too imperfect to allow any certain conclusion to be drawn 
with regard to their relation to other allied shells. Next come the Asrarrm ; 
they are rare in paleeozoic rocks, but attain a very great development in the mesozoic 
period. The true asrarrrym appear to have been the predecessors of the Cyprrvipx 
and Veyrerzia, and from the carpitiv& may partially have sprung up the Carpi, 
partially the Caauin% and allied forms. The Crassaretitipm appear to be an 
offshoot of the Asrarrip#; they first appear in middle mesozoic rocks, and seem 
to have preceded the IWacrripm, to some genera of which they exhibit, as already 
noticed, very marked relations. The Luvcryip# and Uneuzinins are sparingly 
represented in mesozoic rocks, but seem to attain an extensive development during 
the first-half of the cainozoic or tertiary epoch, in which they perhaps had their 
maximum, for their number appears to decrease since that time. Their relations 
to the Carpip#, and partially also to the zzzr1wip#, have been already alluded to, 
but the whole of the Zuweina group of shells seems to be quite distinct from these. 
The Hrrcrmipm and GaLzoumuip# are the youngest of the whole order, and they 
also possess more of the characters of the more highly organised Pelecypoda than 
any of the families previously mentioned. They are hardly known from older 
than cainozoic rocks, and very probably are mostly developed in the present seas. 
More careful studies of the minute shells of the tropical regions seem to promise 
great additions to the comparatively small number of species as yet known. 

In the list of characteristic fossils the Asrarrrp£ especially play a very 
important part. 

XXIII. 9 Family,—LUCINID. 


The animals of the Lucryrp# are, like their shells, oval or roundish, generally 
somewhat tumid or moderately compressed, with the mantle margins separated 
in front and below, united for a short distance on the postero-ventral side, and 
leaving a wide gape posteriorly, in which terminate the two openings representing 
the siphons. The upper, anal or exhalant, generally is a simple oval or roundish 
hole, the lower, branchial or inhalant, is often more or less produced into a retractile 
siphon, sometimes provided with a fringed orifice. The edges of the mantle are 
entire, somewhat thickened, and the leaflets more or less distinctly attached to the 
inner surface of the valves, which on this account attain a rough appearance. ‘The 
gills are very large, occupying the greater part of the sides, thick, according to 
Deshayes, sometimes composed of two to five layers of blood-vessels, but all united 
to asingle fleshy lobe. The mouth is, according to the same author, very small, 
and the palpi in Zucina and its allies almost obsolete, being represented by a single 
labial tubercle. The same observation has been made on the animal of Corbis. 
The foot is cylindrical or vermiform, very elongated, and without a byssus, hollow 
internally, more or less easily retractile into the shell. 

The shells all agree in their rounded or oval shape, solid structure, internally 
rugose surface of the valves, large oval muscular scars and entire pallial sinus. 
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The hinge varies greatly; in typical forms there are two cardinal teeth fitting 
alternately one behind the other, and one lateral tooth on each side ; the ligament 
is external or sub-internal. In other closely allied forms either the laterals or the 
cardinals become partially or wholly obsolete, and again in others, all teeth are 
absent during all stages of age. 

It appears to me that two groups or sub-families could conveniently be 
separated, though their definition is somewhat arbitrary. The first, corpiv#, has 
as type the genus Corbis; the shells are generally elongately ovate, or ovately 
rounded, solid, with muscular impressions sub-equal, broadly ovate, the ligament 
always external. The second, zvcrwiv#, of which the type is ZLucina, have a 
more or less orbicular shell, the anterior muscular impression is narrower and 
much longer than the posterior, the ligament is lodged in a deep groove or is 
sometimes nearly internal. As these two divisions appear also convenient for the 
grouping of the numerous fossil forms I shall here retain them. The following 
genera have to be classed in this family; (a), Unicardium, Conchocele, Fimbriella, 
Gonodon, Sphera, Mutiella, Spheriola, Corbis, Corbicella, Sportella, Spherella ; 
(b), Philis, Cryptodon, Lucina, (including the sub-genera Loripes, Here, Codakia, 
Miltha, Myrtea, Cyclas). 

For the paleontologist the study of this family is of great importance, (there 
are several forms which may prove to be characteristic types), and to the concho- 
logist its development is very interesting. The Zvcrvzo# make their first appear- 
ance already in silurian rocks, though the species agree with the type only in 
external shape. I am not aware that the determination of any of the palzeozoic 
forms has as yet been authenticated by an examination of the hinge, but in 
most instances the species seem to possess great claim to accuracy of determina- 
tion. In the Trias we have a few species of the corzzvx, some forms interme- 
diate between both sub-families, like Sphera and Unicardium, prevailing; the 
LucININ® are also represented, but not yet well discriminated. In the jurassic 
period the number of species of both sub-families gradually increases from the 
Lias upwards. The two groups which I have pointed out as sub-families ap- 
pear to become clearly indicated. The corsiv# are decidedly more numerous 
and varied in form, the genera Unicardium and Spheriola and probably Spherella 
attain their highest development; typical Cordis, and most likely also Fimbriella 
and Mutiella, are also found; Corbicella is a new form, which again disappears 
with the beginning of the cretaceous period in which Sphera is added to the 
number. As to variety of generic types, and perhaps even as to species, the two 
periods, jurassic and cretaceous, are nearly equal, but almost all these forms seem to 
disappear in the tertiary period, where we find Conchocele and Sportella, particularly 
the latter, very numerous; it is the representative of Corbicella. Corbis alone con- 
tinues up to the present time, but the number of species decidedly decreases. 

In the zvcryiv# the species gradually increase in number from the Lias, 
through the Dogger, Malm, and the whole of the cretaceous period. Some of the 
elongated sub-genera, like Myrtea, which in form approach the corzzva, are here 
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more numerous than at the present time. If all the other eocene deposits be 
as rich in zucrnixs# as those of the Paris basin, the sub-family would seem to 
possess its greatest development during the time of that formation, for the total 
number of recent species is somewhat short of that which Deshayes describes 
from the Paris basin alone. In the present seas the distribution is universal, but 
the species seem to be with few exceptions far from common. 

I will first give a review of the known genera, and then a list of those forms 
which have been recorded from cretaceous deposits. ‘The South Indian rocks have 
yielded us examples of many of the generic types, and several very interesting 
new species :— 


a. Sub-family,—COR BIN 2. 


1. Unicardium, d’Orb., 1850, (Prod. de Paléont., i, p. 218). Shell elon- 
gately oval, or ovally rounded, sub-inequilateral, of moderate thickness, beaks 
tumescent, incurved and close together, surface concentrically striated, hinge with 
one conical cardinal tooth in each valve, sometimes becoming obsolete or nearly 
so, fulera long and prominent, separated from the margin by a deep furrow in 
which the ligament is lodged. Type, U. cardioides, Phillips, sp. (Corbula id.), from 
the Lias. The species of Unicardium are as yet chiefly known from jurassic beds ; 
there are some triassic species described under the names of Lucina and Corbis, 
which may belong to it, but their hinges have not yet been made known. In 
cretaceous deposits the genus becomes apparently very rare. 

2. Conchocele, Gabb, 1866, (Pal. Calif., vol. 11, p. 27). Shell sub-quadrate, 
posteriorly less high and elongated, being very inequilateral, a ridge passing from the 
beaks to the posterior end, hinge edentulous, hinge area somewhat thickened and 
insinuated under the beak with a single long rib-like tooth extending from the 
beak to the posterior end. Type, C. disjuncta, Gabb, from tertiary beds of Cali- 
fornia. As to internal characters this genus hardly appears. to differ from some 
forms of Unicardium in which the cardinal tooth is obsolete, but the shape of the 
shell is different. 

8. Fimbriella, Stol., 1870. Shell sub-orbicular, moderately tumid, sub- 
equilateral, with prominent, obtuse incurved beaks, surface partially smooth, 
partially finely punctated or spinulous; lunular edge in front of the beaks 
somewhat expanded, as in the two following genera; hinge in each valve with 
two conical or sub-tubercular cardinal teeth: those of the right are super- 
imposed, the upper one being situated on the enlarged lunular margin, those of 
the left valve are situated’ beside each other, the anterior much stronger than 
the posterior, no lateral teeth are present, but the margin is posteriorly internally 
slightly grooved; the ligament must have been thin, for there is only a short 
very narrow space immediately behind the beaks for its attachment, no special 
nymph being present. Type, Corbula levigata, Sow., (Min. Conch., iii, p. 16, 
pl. 209, figs. 1-2), a eretaceous shell from the Blackdown sandstone; it has been 
transferred by d’Orbigny to Unicardium, but differs by the number and position of 
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the hinge-teeth from this genus. This typical species has internally a short 
posterior rib extending from the beak to about half the height of the shell, termi- 
nating near the posterior muscular impression, and the impression of this rib on 
the cast appears to have led to its having probably been taken as indicating a deep 
pallial sinus, and consequently it was thought to belong to Thetironia = Thetis 
of Sowerby. The species also greatly recalls the genus Serripes (of the 
Carpvupz), but it seems to differ from it sufficiently by the form and position of the 
cardinal teeth and the total want of lateral teeth, though a further close com- 
parison of perfect specimens of both genera would be very desirable. 

4. Gonodon, Schafheutl, 1863, (Siid-Bayerns Leth. Geog., p. 382). Tso- 
cardia ovata, Goldf., (from jurassic rocks) is taken as the type of this genus. The 
shell is ovate, tumid, apparently smooth; the hinge of the right valve is described 
as consisting of a very large median semi-circular broad tooth with the sharpened 
edge turned upwards, that of the left valve with an equally large corresponding 
pit below bounded by a long thick tooth somewhat smaller than that of the other 
valve; the posterior margins of the hinge are thickened in both valves. This 
genus is evidently allied to Unicardium, but seems to differ by the enormous 
development (natural ?) of the teeth. 

5. Sphera, Sow., 1822, (Min. Conch., iv, p. 41, pl. 335; Paleocorbis, Conrad, 
1869, Am. Journ. Conch., v, p. 101). Shell ovate, inflated, solid, sub-equilateral, 
hinge of left valve with two blunt cardinal teeth, the posterior much smaller and 
separated from the larger anterior by a pit, lunular edge somewhat extended with 
a deep pit and a swollen tooth-like margin above and below it, posteriorly with a 
furrow near the fulcral margin and several cross teeth at the posterior end, ligament 
in a long excavated furrow. Type, Sphera corrugata, Sow. = Corbis cordiformis, 
d’Orb., from the Neocomien. Mr. Conrad forgot to notice the identity of the 
species and hence a new generic name ! 

6. Mutiella, Stol., 1870. Shell oblong, sub-equilateral, tumid, with obtuse 
ineurved beaks, hinge in the left valve with two cardinal teeth, the anterior one 
being sometimes bifid, in the right valve there is a single large bifid cardinal 
tooth ; lunular edge expanded, with several teeth, or with more or less distinct 
corrugations, representing anterior lateral teeth, posterior hinge side straight with a 
furrow near the margin for the ligament, and an indistinct terminal posterior lateral 
tooth. Type, Corbis rotundata, a’ Orb. 

This genus differs essentially by the characters of the hinge from the previous ; 
there are several middle and upper cretaceous species which belong to it, but none 
are known from more recent deposits. 

7. Spheriola, Stol., 1870. Shell rounded, globose, nearly equilateral, with 
concentric strize or sulci on the surface, hinge with two diverging cardinal teeth in 
each valve, the anterior being somewhat elongated and nearly horizontally extended. 
Type, Sphera Madridi, d’Arch., (vide Morris and Lycett, Foss. Great Ool., 
part ii, p. 71); the absence of lateral teeth and the usual rounded and globose form 


readily distinguish this genus from the next. Some species belonging to it are 
oP 
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already met with in triassic beds, and others occur in the Lias and Dogger, but no 
cretaceous species has yet been sufficiently ascertained. The genus had heen 
mistaken for Sphera, under which name also most of the species appear to have 
been described. 

8. Oorbis, Cuv., 1817, (Gafrarium,* Bolten, apud H. and A. Adams). Shell 
oval, sub-equilateral, moderately tumid, usually with cancellated surface, hinge 
with two cardinal, one anterior and one posterior lateral tooth, ligament long, 
situated in a groove; muscular impressions oval, the anterior generally somewhat 
larger than the posterior. Type, C. fimbriata, Linn. 

The species of Oorbis occur through all the mesozoic and tertiary strata, but 
they are always rare shells; equally so are the few recent species as yet known. 
The triassie species like C. laticosta and plana, described by Laube from St. Cassian 
(Denksch. Akad., Wien, xxv, pt. ii, pp. 38 and 39, &c.,) may be compared with 
Erycinella in the form of the hinge-teeth, 

9. Corbicella, Morr. and Lycett, 1853, (Moll. Great. Ool., pt. ii, p. 94), 
Shell ovately elongated, rather compressed, (tellinoid), sub-inequilateral, anteriorly 
rounded, posteriorly a little less high and obliquely truncate at the end, hinge in 
the left valve with one large anterior lamina-like, and another smaller bifid posterior 
cardinal tooth; in the right valve there is one small anterior and one large posterior 
cardinal, and in each one posterior lateral. The type of the genus is Corbis 
(Corbicella) Bathonica, M. and L., from oolitie beds near Minchinhampton. 
Morris and Lycett state that the anterior lateral tooth is always wanting, but 
though not well developed, it is certainly indicated by the internally strongly 
thickened margin in such species as Corb. depressa, Desh., and still more in Cord. 
Barrensis, Buv., (vide Loriol and Cotteau, Mon. Pal. and Geol., &c., Portlandien, 
1868, pl. 10, figs. 5 and 6). The tellinoid compressed form of these shells and 
their ornamentation, consisting merely of fine strive of growth, shows a great simi- 
larity to WMactromya, Ag., and readily distinguishes the genus from Corbis, but the 
hinge,—judging from the variation of the teeth in the different species,—does not 
appear essentially to differ from that of this last named genus. 

10. Sportella, Desh., 1860, (Paris foss., 2nd edit., i, p. 593). Shell ovately 
elongated, sub-equilateral, moderately compressed, with sub-parallel upper and 
lower margins; hinge in the left valve with two diverging unequal cardinal teeth, 
the posterior being somewhat elongated, in the right with a large single median 
and a small anterior cardinal tooth. Type, S. Caillati, Desh., from the eocene 
beds of the Paris basin. 

I am not acquainted with any cretaceous or older species belonging to this 
genus. Deshayes (I. cit., p. 594), says that some jurassic and other species of 
Sportella have been included by Agassiz in his Wactromya. It would have been 

* Bolten’s name can hardly be accepted for this genus, for it was actually proposed for a mixtum compositum 
of the most varied genera of shells, and it is doubtful which should be taken as the type. M. v. Miihlfeld’s name 
Fimbria (1811) is pre-occupied by that of Bohadsch in 1761, and of the contemporaneous names Corbis and Idothea, 


the former certainly deserves preference on account of its having been almost generally accepted by conchologists, though 


it was only lately given up by Deshayes and his followers for that of Fimbria which cannot be adopted. 
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easier to settle this question, if Deshayes had in such a case as this pointed out 
the species to which he particularly refers, for, as the statement now stands, it 
seems to be only a guess. There are no doubt several of Agassiz’ Mactromye in 
external form almost identical with Sportella, but they again so perfectly resemble 
other species in which the muscular impressions and pallial sinus indicate a generic 
difference, that it does not appear at all probable that any of them belong to 
Sportella. Such is at least the opinion which one is forced to accept by a 
comparison of Agassiz’s drawings; the examination of original specimens may, of 
course, lead possibly to different resuits. Deshayes further states that Sowerby’s 
Corbis levis (Min. Conch., vi, pl. 580,) is a Sportella. Sowerby shows in the only 
specimen which he examined a large anterior lateral tooth and the posterior is 
said to have possibly been worn away, but even should this not have been the case, 
the species could not belong to Sportella; it may, however, be a Corbicella. 

11. Spherella, Con., 1838, (Tert. foss., p.17, and Journ. Acad. N.S8., Phil, iv, 
p. 280). Shell rounded, tumid, thin; hinge with two cardinal teeth in each valve, 
the posterior one in the right valve broad, bifid, parallel to the hinge margin, in 
the left single, but equally elongated; type, Sph. sub-vexa, Con., from tertiary 
deposits; the genus also occurs in cretaceous and older mesozoic deposits, but 
appears to be very scarce. Laube described one species, Lucina anceps, from the 
St. Cassian beds (vide Denksch. Akad., Wien, xxv, pt. ii, p. 36, pl. 15, fig. 5). 
Even some of the paleozoic Lucine may belong to the genus. Conrad and others 
class it near Diplodonta, but the prolonged posterior teeth appear to indicate a 
greater relation to the various corzry# than to the Uneuzryipa. 


b. Sub-family,—LUCININ 22. 

12. Philis, Fischer, 1864, (Journ. de Conch., ix, p. 345). Shell ovate, higher 
than long, inflated, thin, finely concentrically striated and with a posterior dupli- 
eature extending from the beaks; hinge edentulous, lunula small and very deep, 
forming a kind of a roundish or spoon-shaped process below the beaks ; muscular 
impressions rounded. Type, Ph. Cumingii, Fisch., from the Moluccas. 

13. Cryptodon, Turton, 1822. Shell sub-orbicular, somewhat higher than 
long and with a deep groove extending from the beaks to the postero-inferior 
margin, thin, lunule distinct ; hinge with a single cardinal tooth in the right valve ; 
ligament thin, linear, marginal; muscular impressions roundish oval. Type, C. fleauo- 
sus, Mont. The few species known live in the northern seas and in deep water. 

14. Lucina, Brug., 1792. Shell rounded, sub-orbicular, moderately com- 
pressed, or more or less inflated and solid, ligament situated in a deep groove, some- 
times nearly internal; hinge with two cardinal and two lateral teeth, one or the 
other often becoming partially or wholly obsolete; anterior muscular impression 
large, elongated, more or less prolonged towards the centre of the valves ; posterior, 
oval, sub-marginal ; pallial line distinct, sometimes partially or locally interrupted ; 
internal layer of shell within the pallial line distinctly rugose, opaque; lunule 
usually deeply excavated. 
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The species of Lucina, though not so numerous as those of Tellina, offer a 
somewhat similar amount of variation. Although some of them appear at first 
sight to represent very different types, they are upon a comparison of large materials 
connected by so many intermediate forms that it does not seem advisable to give 
them a higher than a sub-generic rank. Deshayes in his valuable contribution 
to the anatomy of the Lucinw (Journ. de Conch., 1861, ix, p. 317,) has, I think, 
sufficiently proved that there is an intimate connection existing between all the 
recent species of Lucine, all possessing in common the more or less orbiculate form, 
moderately curved hinge-line either with well developed cardinal and lateral, or 
with partially or wholly obsolete teeth, a large anterior muscular impression, rugose 
surface of the internal shell, the mantle being partially attached to it, &e. The 
animals in all the species which Deshayes examined were very similar. At the 
same time, however, it cannot be denied that there are several well marked groups 
of Lucina, and following H. and A. Adams and others, I shall retain them, as 
already noticed, as sub-genera. They are, it is true, chiefly based upon some 
variations in the external shape and upon the ornamentation, characters which 
at first sight appear very subordinate. But there can be no doubt that several 
of them are well founded distinctions, which can be traced from the present time 
through all the tertiary, cretaceous, and in some cases even into the jurassic deposits. 

a. The name Lucina has been reserved for the species of the type of 
L. Jamaicensis, Spengler; the shells are roundish, oval, or orbicular, concentrically 
lamellated or striated, moderately tumid; cardinal and lateral teeth, as a rule, well 
developed. 

b. Loripes, Poli, 1791, type, L. lactea, Linn.; similar in form to Lucina, but 
usually more tumid, either the lateral or the cardinal, or all the hinge-teeth, become 
obsolete ; ligament sub-internal, sometimes quite closed up in a furrow of the poste- 
rior hinge margin. 

(a). ‘There are four somewhat different types of recent Loripes, the one repre- 
sented by the above-mentioned type species, and a few others; the shells are usually 
moderately compressed, orbicular, with fine concentric striz on the surface; the 
right valve has one rather large cardinal tooth, the left two smailer teeth, the ante- 
rior being placed parallel to the lunular margin; the ligament is almost quite 
internal. This group appears to be purely marine. 

(6). The second group is represented by species like Lue. barbata, ovum, &e. ; 
they are generally strongly inflated and have all the hinge-teeth obsolete or nearly 
so; these are also mostly purely marine shells. | 

(vy). The third sub-division is represented by Luc. Philippinarum, Hanley ; the 
shells are comparatively thick, concentrically coarsely lamellated, covered with a 
horny epidermis, the teeth are either obsolete, or there is one blunt cardinal 
tooth in one anda simple groove in the other valve; usually the anterior, but 
very rarely the posterior lateral teeth are developed, all, as a rule, become obsolete 
in old specimens. The species belonging to this group mostly live in brackish 
water and in estuaries. 
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(8). To these three divisions I add provisionally a fourth one, which Gabb (Pal. 
Calif., ii, 1869, p. 188,) proposed for his ? Loripes dubius and named Clissocolus. 
The shell is sub-orbicular, thin, with the ligament lodged in a deep groove, the 
right valve has the hinge margin slightly thickened under the beak, the left with 
an obsolete tubercle; ‘pallial line unknown,” but I hardly expect that the shell 
is different from the second group of Zoripes I mentioned. 

ce. Here, Gabb, 1866, (Pal. Calif., ii, p, 28). Shell sub-orbicular, globose, con- 
centrically striated, anterior lateral and cardinal teeth well developed, as in Lwcina, 
but the lunule is very deep, extending across the hinge area between the anterior 
lateral and the cardinal teeth. Type, Luc. [ Here| Richthofeni, Gabb, from tertiary 
beds of California. It seems very doubtful that the excavation of the lunule is 
a character sufficient for separating this shell from Zucina, unless there is some 
difference in the internal structure and the muscular impressions, as is, for instance, 
the case in Philis. Gabb suggests that two recent species living on the Pacific 
coast should also be referred to Here, Luc. excavata, Carp., and another, with 
six large rounded ribs, occurring in the Gulf of California. If we, however, 
principally base the sub-genera upon the character of ornamentation, the costate 
species would rather be referable to the next group. 

d. Codakia, Scop.,1777. Shell sub-orbicular or obliquely oval, compressed, 
radiately ribbed, the areal edges behind the beaks almost entirely enclosing the 
ligament, hinge-teeth regular and generally complete; type, Lue. tigerina, Linn. 

e. Miltha, H. and A. Adams, 1857. Shell roundly ovate, rather high, 
concentrically striated, and more or less distinctly radiately ribbed ; hinge with the 
lateral teeth sometimes obsolete ; type, Luc. Childreni, Gray. As this species shows 
fine radiating ribs, the more distinctly ribbed but sub-orbicular species, like 
Luc. scabra, Lam., and others, could be referred to this sub-genus, if not to Codakia, 
for many of that group, referred by H. and A. Adams to Myrtea, possess well 
developed lateral teeth. 

f. Wyrtea, Turt., 1822. Shell ovately elongated with a long hinge area, 
compressed, concentrically striated, hinge with the lateral teeth sometimes obsolete ; 
type, Luc. spinifera, Mont., sp. The only other recent species which should be re- 
tained in this sub-genus is Luc. fabula, Reeve; all the others noted by H. and A. 
Adams may better be placed in Miltha. Forms of the typical species, Luc. spinifera, 
already occur in jurassic and cretaceous rocks, and some of those have the 
lateral teeth distinct, others not, but the shape of the shells appears to remain 
constant. 

g. Lirodiscus, Con., 1869, (Aim. Journ. Conch., v, p. 46). Shell sub-quadran- 
gular, concentrically ribbed, posterior side lobed by an impressed line; hinge with 
two cardinal teeth in each valve, right valve with a small pyramidal anterior lateral 
tooth, left with a posterior one distant from the cardinals; type, Ast. tellinoides, 
Con., from eocene rocks. The author suggests that the cretaceous Astarte sinuata, 
d’Orbigny, may belong to the same genus. I believe it to be a sub-genus of 
Lucina, and it seems doubtful whether it be sufficiently distinguishable from Myrtea. 

3Q 
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h. COyclas, Klein, 1753. Shell orbicular, moderately compressed, thin, 
hinge-teeth generally complete, but very small, surface with regular concentric 
strise.of growth, covered with a kind of polished coating, which is angularly and 
divaricately striated; type, Lue. divaricata, Linn. Species of this type already 
occur in cretaceous deposits. 


List OF CRETACEOUS SPECIES. 


a. CORBIN, vide genus Fimbria in Pictet and Campiche, Pal. Suisse, 4™° ser., 5™° liv., p. 283. 

1.—F. corrugata, Sow., is the type of Sowerby’s Sphara and of Conrad’s Palaocorbis 
(see p. 247). 

2-5.—F. gemmifera, P. and C., Michaillensis, P. and C., fidrosa, Forb., Gaullina, P. and R., 
are not known by the hinge-teeth; the forms agree with Cordis, excepting the first named species, 
which may also be a Lucina (sub-genus Codahia). 

6.—F. rotundata, a’ Orb., is the type of the genus Mutiella (see p. 247). 

7.—F. Verneuilli, Guéranger, (Corbis id., Album paléont. de la Sarthe, 1867, pl. xix, fig. 8), 
is a small concentrically lamellated species of Mutiella. Guéranger also gives two figures on the 
same plate of the last named species. 

8.—F, striatocostata, d’Orb., probably belongs to the same genus as the last, or to Spheriola. 

9.—F. Salignaci, Coq., not known from the hinge. 

10.—F. coarctata, Zitt., is a Mutiella, 

11-12.—F. multilamellosa and sublameliosa, d’Orb., uncertain. 

13.—F. Tevesthensis, Coq., from Algiers, appears to be a true Cordis. 

14.—Corbis sublevis, Keys., (Petschora-reise, pl. 17, figs. 12-13,) is apparently a true Cordis, 
and doubtfully referred by Eichwald to the Neocomien (Leth. ross., xi livr., 1867, p. 641). 

15-16.—Lue. heteroclita, d’Orb., (Eichwald, ibid. p. 647,) is a Unicardium, and the same may 
be the case with Lwe. rostrata, Eichw., (ibid. p. 649) ; both rather appear to resemble jurassic more 
than cretaceous types. 

17.—Unicardium inornatum, d’Orb., (Card. idem, Pal. frang. cret., pl. 256, figs. 3-6). 

18.—Fimbriella levigata, Sow., sp., see p. 246. 

19-20.—Spherella concentrica, Con., Journ. Acad, N. Se., Ph., ii, p. 280, is from the Alabama 
cretaceous rocks; and Sph. oregon, Con., is quoted by Conrad from the lower eocene (? cretaceous) 
of Oregon, (see Check-list eocene foss., Smith. Mise. Coll., No. 200, 1866, p. 6). 

In the South Indian cretaceous rocks the following three species occur :— 

21-23.—Mutiella exigua, Corbis typica, and oblonga ; all are from the highest beds, the Arrialoor 
group. 

b. LUCININ®, vide Lucina in Pict. and Camp., Pal. Suisse, 1. cit., p. 290. 

24-28.—L. Germani, vermicularis, Cornueliana, Dupiniana, and Rouyana appear to be true Lucine. 

29.—L. Robinaldina is quite uncertain. 

30.—L. globiformis, Leym., has more the form and structure of a Mysia (= Diplodonta) 
than of a Lucina. 

31.—L. Urgonensis, Lor., Rech. Geol. de la Savoie, &e., par A, Favre, tom. i, 1867, p. 377, pl. ec, 
fig. 18; the posterior radiating striation of this species strongly recalls Linearia, (TELLINID&). 

32.—L. ? solidula I would suspect to be a Mysia. 

33-34.—L. Valdensis and sculpta are apparently true Lucine. 

35.—L. Vibrayeana has the external form of the sub-genus Myrtea of Lucina. 

36-37.—L. Sancte-crucis and Arduennensis may rather belong to Mysia than to Lucina. 

38.—L. ? orbicularis, Sow.; this looks more like a Limopsis than a Lucina. 

39.—L. pisum is a true Lucina. 
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40.—Z. Turoniensis is either a Mysia or a Lucina. 
41-45.—L. Nereis, sub-pisum, Campaniensis, Michelini, Harlei are apparently Lucina. 
[L. lenticularis, Goldf., is one of the typical species of Hriphyla, Gabb, vide p. 156]. 

46-52.—L. producta, lobata, sub-numismalis, 1850 (= tenuis, Miller, Petref. Aach. Kreid., 
pt. ii, 1851, p. 66), Geinitzi, cretacea, (vide Favre, Descrip. M. foss. de Lemberg, 1869, p. 115), 
sub-squamulata and supra-cretacea, all appear to be true Lucine. 

53-56.—L. inequalis, corbisoides, Phillipsiana, and Fischeriana, d’Orb., (Eichwald, Leth. ross., 
xi livr., 1867, p. 648, and Murchison, Ver. and Keys. Pal. d. Russ., pl. 39, figs. 1-8, and pl. 38, 
figs. 31-32,) are apparently Lucine ; Eichwald quotes them from neocomien beds. 

57.—L. discors, Eichw., ibid. p. 656, pl. 24, fig. 8, belongs to the sub-genus Cyclas of Lucina. 

Eichwald also mentions J. Roissyi, Leym., as occurring in neocomien beds of Russia; the 
species belongs more probably to the family /zverrp™, than that it should represent a Lucina. 

58-59.—L. Nicasei and Masylea are described by Coquand from the Province Constantine, 
Algiers. 

60-65.—L. occidentalis, parvilineata, pinguis, sub-lenticularis, subundata, and ventricosa are 
recorded by Meek in his Check-list of North Am. cret. foss., Smiths. Mise. Coll., No. 177, 1864. 

66.—L. plicatocostata, d’Orb., Voy. d. ? Am. merid., pl. 18, figs. 13-14. L. eacentrica, Sow., 
Darwin, South America, pl. 5, fig. 21. 

67-68.—L. Grangei and Dumoulini (? Desmoulini, Index to Prod. iii, p. $9), Voy. Astrol. Pal., 
pl. 2, are also from South America. 

69-74.—Clissocolus dubius, Lucina nasuta, postice-radiata, subcircularis, cumulata, and ? L. cre- 
tacea, are noted by Gabb from California (Pal. Calif., 11, p. 243). 

75-77.—From Conrad’s Check-list of eocene foss. of N. America, (Smiths. Mise. Coll., 
No. 200, p. 6,) are to be noticed L. acutilineata, fibrosa, and gyrata, (Dosinia apud Gabb, Pal. 
Calif. vol. i). 

78-80.—In Lynch’s Exp.’ report are noted by Conrad from Palestine LD. syriaca, sub-truncata, 
and safedensis; the two former are imperfect casts, the third is a nearly circular, concentrically 
lamellated Lucina. 

81-86.—In South India the following six species occur :—Lucina [Codakia] percrassa, L. fallax, 
L. nudata, L. [Cyclas| teniolata, L. [Myrtea] Areotina, L. [Myrtea] dentigera. 

All the nine species of South Indian cretaceous Lucrnip# occur in the Arrialoor group ; only 
one is found also in the Ootatoor group, and another species is met with in all the three groups. 

As regards the representation of the whole family in cretaceous beds, there can be no doubt 
that the number of species sensibly increases from the lower into the higher beds, and equally so 


does the number of generic and sub-generic types. 


MUTIELLA, Stol., 1870, (see p. 247). 
1. Mourretia exieua, Stoliczha, Pl. XIII, Fig. 5. 

M. testa ovulata, tumida, fere equilaterali, umbonibus paululum prominulis, obtu- 
sis, incurvis ; superficie concentrice rugose lamellata ; margine lunulart expanso, levis- 
sime curvato, margine areali subrecto, modice declivi; cardine in valva sinistra denti- 
bus duobus cardinalibus lamelliformibus et unico postico laterali elongato tuber- 
culo parvo terminanti instructo; expansione cardinali interne obsolete rugulata 
(? bidenticulata). 


Height of shell : its length ar a 000 00 0°85 
Thickness ,, : FH oe aes an Ae O71 


The concentric lamellee are very characteristic for this comparatively small 
species of Mutiella ; there was most probably also a fine radiating striation between 
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them, but the only specimen we possess has not the surface in such a good state 
as to show this sufficiently clearly. In the left valve the beak is curved anteriorly ; 
mmediately below it there is a lamelliform tooth, and a second one a little in front 
and below it; one narrow ridge runs the whole length of the areal margin and 
terminates with a small posterior tubercular tooth. 

Locality—Olapaudy, in an oolitic brownish calcareous and earthy rock; appa- 
rently very rare. 

Formation.—Axrrialoor group. 


2? Spheriola, sp. ind. 

Only two imperfect cast specimens of a small, rounded, tumid, concentrically 
lamellated species were met with in the light coloured Arrialoor sandstone near 
Stripermatiir, in company with Hippagus Aemilianus. One valve is 5 m. m. long, 
42 m.m. high, and 2 m.m. thick. In external appearance the shell resembles 
some of the jurassic species of Spheriola, but it is impossible to trace the hinge- 
teeth. The discovery of better materials will, it is hoped, settle the determination 
of this species. 


CORBIS, Cuv., 1817, (see p. 248). 
1. Corsis typica, Stoliczka, Pl, XIII, Figs. 11-12. 


C. testa subquadrangulariter ovata, subequilaterali, antice late rotundata, pos- 
tice angustata et oblique sub-truncata, wmbonibus valde tumidis, latis, antice versus in- 
curvis, approximatis ; lanula parva, profunda, levigata ; margine areali subrecto, de- 
clivi ; margine ventrali leviter curvato ; superficie costulis concentricis crassis confertis 
antice ac postice sulcis radiantibus decussatis et in medio striis tenuioribus radiantibus 
ornata; cardine dentibus duobus cardinalibus et lateralibus instructo, laterali antico 
multo crassiori quam postico, et cardmalibus approximato ; ligamento in excavatione 
profunda sito; margine interiori omnino crasse et pliciforme denticulato. 


Height of shell: its length wise 608 So oe 0°80 
Thickness ,, H aS Lae sti ae ive 0°60 


This is a typical species of Corbis, in form and ornamentation resembling the 
recent C. fimbriata, but higher and more attenuated posteriorly; the radiating 
striation is at both ends much stronger than in the middle of the shell, where 
it is only observable in the depressions separating the concentric ribs. 

We have received from the late L. Seeman of Paris a species under the name 
of Corbis subclathrata from the so-called Asphalt-beds (Kimmeridgien) of Hanover. 
This species is very closely allied to our cretaceous shell, it only appears to be a 
little more flexuous posteriorly. 

Locality—Ninnyoor, in a white earthy limestone; apparently rare. 

Formation.—Arrialoor group. 
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2. CorBIs optonea, Stoliczka, Pl. XIII, Fig. 10. 


C. testa ovato oblonga, fere equilaterali, compressiuscula, concentrice ecrasse 
costata et radiatim minute striata, striis confertis, antice ac postice paulo fortioribus 
quam in medio ; parte antica lata, ad marginem lente curvata, postica angustiore ; 
margine areali valde declivi, rectiusculo, postico subrotundato, margine inferiori, seu 
ventrali, undulatin leviter convexo ; lunula elongata, angustissima, levigata; cardine 
duobus dentibus cardinalibus et lateralibus instructo, dente laterali antico remoto e 
ligamento profunde sito; margine interno crenulato. 

Height of shell : its lengt Fo ne a6 ae 0:80 
Thickness ,, : 3 a ae asl ef 0-40 

The more compressed valves and the remote anterior lateral tooth essentially 
distinguish this species from the last. The concentric ribs are strong and sharp, 
but the radiating strize very fine, and not much more distinct at both the ends 
of the shell than they are in the middle. The valves“are nearly equilateral and, 
what is rarely the case in this genus, the anterior broad end almost a little longer 
than the posterior. 

Locality.—Ninnyoor, in white limestone with the previous species. 

Formation.—Arrialoor group. 


LUCINA, Brug., 1792, (see p. 249, &e.). 
1. Lucrna [copak1a] PERCcRASSA, Stoliczha, Pl. XIV, Figs. 1-2. 


Luc. [Cod.| testa rotundate quadrangulari, sub-equilaterali, crassissima, 
moderate convexa, sub-levigata, prope peripheriam striis impressis distantibus 
incrementi et lineis radiantibus intersectis precipue in parte antica distinctis suppeditata; 
antice late rotundata, postice subtruncata, infra subrecta seu levissime insinuata ; 
lunula profunda, ovata; aree marginibus declivibus, subrectis, ligamentum profundum 
Sere omnino tegentibus. Cardine dentibus cardinalibus crassissimis, dente laterali 
antico crassiort quam postico cardinalibus valde approximato instructo; margine 
interno crasse dentato ; impressione musculari antica valde elongata, postica ovata ; 
impressione palliali profunda, continua. 


Height of shell equal to its length, or very little longer ; thickness equal to half the length, or a little more. 


There is scarcely another species of Zwcina known which equals the present 
one in the thickness of the shell and its large, roundly quadrangular size. Its 
external form greatly recalls an Awvinea (= Pectunculus, Lam). Some of our 
largest specimens are 150 m.m. long, and the shell near the beaks is sometimes 
20 m.m. thick; naturally the hinge-teeth are also very strongly developed; the 
anterior lateral is much stronger than the posterior and quite close to the cardinals. 

The external surface is almost smooth in the greater number of specimens, 
but when well preserved it shows towards the margin a number of distant con- 
centric strive indicating stages of growth, and also some radiating impressed lines, 
which are generally most distinct on the broader anterior end. The internal 
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margin is wholly toothed, which is not very usual in Lucina, and this, as likewise 
the great thickness of the shell, rather partakes of the characters of Corbis ; but as 
the anterior muscular sear is considerably more elongated than the posterior, and 
extends within the space included by the pallial impression, I consider the generic 
determination as a Lucina to be the more correct one. 

Locality.—Ninnyoor, in white limestone; common. 

Formation —Arrialoor group. 


2. Lwuctna FALLAX, Forbes, Pl. XIII, Figs. 13, 15-17; and Pl. XIV, Figs. 3-5, 7-8. 
1846. Lue. fallax, Forbes, Trans., Geol. Soc., London, vii, p. 14, pl. xvii, fig. 8—idem auctorum. 


L. testa orbiculata, nonnunquam paulo longiore quam alta, equilaterali, plus 
minusve compressa, ad marginem interdum lamellose incrassata (vide tab. xiii, fig. 13), 
in superficie lamellis acutis concentricis distantioribus et striis minutissimis inter- 
positis ornata ; lunula parva, excavata; area elongata, angustissima, profunda, liga- 
mentum marginibus acutatis fere omnino tegente ; cardine dentibus cardinalibus et 
lateralibus sicut in Lucinis typicis instructo ; teste superficie interna minute scrobicu- 
lata; impressione musculari antica angusta, valde elongata atque flexuose curvata, 
postica breviore ; margine interno levigato, 

Pl, xiii, fig. 13. Pl. xiii, fig. 16. “Pi. xiv, fig. 3, ~~ xiv, fig. 5. —_—~P*dL{ xiv, fig. 7. 
Height of shell : its length... 0:97 0:90 0:89 0:93 1:04 
Mhidknesd =. soe Bac 0-61 040 0:42 0-46 0:50 

This is an extremely variable species. Its form is always more or less approach- 
ing to orbicular with slightly prominent median beaks; the lunula is small and 
excavated, the areal margins sharp and almost touching each other above the liga- 
ment; the surface is covered with numerous sharp concentric lamelle, between 
which fine strize* are situated ; sometimes the lamellee are especially numerous near 
the margin, producing here a great thickness of the shell. The hinge-teeth, the 
finely scrobiculate internal surface of the shell, muscular scars, and pallial impres- 
sion do not differ in any marked way from those of other Lucie. 

With regard to form and thickness of the shell several varieties may be dis- 
tinguished. 

The specimens figured on pl. xiv, figs. 8-5, may be regarded as typical; the 
shells are sub-orbicular, slightly longer than high, and the valves are very evenly 
rounded, the thickness of the shell being more than 2ths of its length. 

Figs. 15-17 on pl. xiii represent a compressed variety, the shells are also some- 
what longer than high, the valves are tumescent near the beaks, but much atten- 
uated towards the margin; the thickness of the shell is not more than ths of its 
length. 

Figs. 7-8 on pl. xiv represent a third variety, the shells are nearly orbicular, 
with pointed beaks, with thick convex valves; the thickness of the shell is equal to 
one-half of its length. 


* These are not sufficiently well expressed in figs. 3 and 6 of pl. xiv. 
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Fig. 18, pl. xiii, represents a fourth variety, which in form closely resembles 
the last, but the thickness is more than one-half the length of the shell, being 
especially great near the margins. 

I was first much inclined to regard some of these varieties as distinct species, 
buat a careful comparison of the specimens shows that the different forms are closely 
connected with each other, and no doubt all represent one and the same specific 
type of shell. 

Localities.—All the specimens were obtained from a dark brown earthy lime- 
stone near Moraviatoor, except a single specimen, figured on pl. xiii, fig. 17, which 
is from the white limestone near Ninnyoor. 

Formation.—Ootatoor and Arrialoor groups. 

3. Lucina’ unpDATA, Sfoliczka, Pl. XIII, Fig. 14. 

LI testa quadrangulari, orbiculata, fere cequilaterali, moderate convexiuscula, 
umbonibus tumidulis, incurvis, acutiusculis et carina obtusiuscula ab umbonibus ad 
marginem postero-inferiorem decurrente instructa ; superficie striis inerementi minu- 
tissimis sub-obsoletis tecta; lunula haud profunda; ligamento in excavatione brevi 
pone umbones sito. 

Height of shell equal to its length. 
Thickness ,, : its length de na ABE 8g 0°55 

The only figured specimen I have seen of this shell does not show the hinge- 
teeth, but judging from external characters it seems to be a Lucina, for the 
structure appears to be a little too solid for a Wysia (=Diplodonta) ; still a careful 
comparison of well preserved specimens with the last named genus would be very 
desirable. The striz of growth on the surface are almost obsolete ; the somewhat 
squarish orbicular form with a posterior plicature and the want of a distinct lunula 
readily distinguish this from the last species. 

Locality.— South-east of Arrialoor, in a whitish sandstone. 

Formation.—Arrialoor group. 


4. Lucrna [cycLas] Tznionata, Stoliczka, Pl. XIII, Fig. 9. 


L. [ Cyel.| testa fere orbiculata, parvula, tenui, paulo convexiuscula, superficie 
nonnullis lineis impressis incrementi ac striis lamelliformibus confertissimis per 
longitudinem leviter flexuose percurrentibus ornata ; margine lunulari paulo ineurvo, 
lunula angusta, elongata, mediocriter profunda, haud distincter circumscripte ; 
impressionibus muscularibus regularibus,—dentes cardinis non vidi. 


Height of shell : its length aes sh ais 5g 0-94 
Thickness* ,,_ : ” or ae on sas 0°30 


This is one of the very few species from cretaceous rocks belonging to the 
sub-genus Cyclas, characterized by its comparatively thin shell and longitudinal 


* In fig. 9 on pl. xiii the shell is shown to be more compressed than it actually is; the convexity of the valves 
should be appreciably stronger. 
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undulating or divaricate striation, which is quite independent from the strize indi- 
cating stages of growth. In the present species the longitudinal striee are very 
numerous and only slightly curved, but the total form of the shell exactly corres- 
ponds to that of its recent and cainozoic allies. 
Locality.x—Ninnyoor, in white limestone; apparently rare. 
Formation.—Arrialoor group. 


5. Lucrtna [Myrrea] arcotina, Stoliczka, Pl. XV, Figs. 1-5. 


L. |Myrtea| testa trapezoidali, longiore quam alta, compressiuscula, margine 
lunulart paululum insinuato, valde declivi, areali levissime convexo, antice sub- 
rotundata, postice oblique truncata; superficie striis concentricis confertissimis et 
nonnullis distantioribus incrassatis tecta ; lunula et area elongatis, excavatis, angustis ; 
cardine dentibus cardinalibus et lateralibus bene distinctis instructo ; margine interno 
plus minusve distincte crenulato. 

Height of shell : its length... ae ac nee 0°75 -0°81 
Thickness ,, : * ane ee = ae 0°36 - 0°50 

This species has very much the form of the type species of Myrtea, Luc. spini- 
Sera, Mont., and the hinge is also quite similar, so that there can be no doubt as 
to the sub-generic determination of the species. It is always longer than high, the 
lunular margin slopes very precipitously and is slightly concave, the upper or areal 
margin nearly straight or slightly convex, the edges being rather sharpened and 
somewhat prominent; both lunula and area are deeply excavated and elongated ; 
the surface is covered with numerous striz of growth, near the apex all are 
stronger, but further on only a few are more prominent at certain distances, and 
separated by deep sulci. In some of the specimens I have not been able to observe 
any crenulation of the internal margin, in others it is, however, distinct. 

Localities—Parally (one specimen from a dark colored earthy limestone) ; 
Andoor (two specimens in a grey conglomeratic sandstone); Olapaudy (two speci- 
mens in a light brown oolitic rock). 

Formations.—-Ootatoor, Trichinopoly, and Arrialoor groups. 


6. Lucina [Myrrea] penticERA, Stoliczka, Pl. XV, Figs. 6-8. 


L. |Myrt.| testa sub-quadrangulari, crassiuscula, tumida, margine lunulari 
concavo, areali rectiusculo ; lunula lata, ovate elongata, profunda, area paulo exca- 
vata, angustiore ; superficie concentrice lamellose confertim striata, margine interno 
crasse dentato. 

Height of shell about equal to its length. 
Thickness of same : its length a hit Pal Se O71 

The more regularly quadrangular and at the same time more tumid form 
readily distinguish this species from the previous one. The surface is covered with 
concentric, sharp, equal lamellar striz; the inner margin is particularly in some 
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specimens very strongly dentated and thickened. I have only imperfectly seen 
the hinge-teeth, the cardinals appear to be regular, the posterior are very much 
smaller than the anterior; on each side there is a long lateral rim parallel to the 
margin, as in other Lucine, but whether it terminates with a special lateral tooth 
I have not been able to trace out. 

Localities —Olapaudy and west of Arrialoor, ina brownish and grey conglo- 
meratic sandstone. 

Formation.—Arrialoor group. 


XXIV. Famnily,— UNG ULINIDZ. 


The animals of the genera referable to this family agree in form with those of 
the Lucryipx, but they have the mantle margins much more united below, leaving 
in front only a comparatively small pedal opening, the siphonal orifice is also single ; 
the gills are of moderate size and consist of two elongated plumes on each side; 
the foot is elongated, hollow inside, generally vermiform, or somewhat geniculate, 
but always much shorter than in the previous family; the mouth is of moderate 
size, and the palpi, four in number, well developed. 

The shells are oval or roundish, rather thin, with the internal surface always 
of a peculiar silky or pearly appearance and mostly quite smooth; the hinge usually 
has two small cardinal teeth in each valve, the laterals are always wanting; the 
muscular scars are oval, or elongately oval, sub-equal, the anterior being rarely 
much longer than the posterior; pallial line entire, sometimes truncate posteriorly 
and generally faint; ligament external or sub-internal. 

I shall refer to this family the following seven genera: Hippagus, Scacchia, 
Ungulina, Cyrenoida (=Cyrenella), Felania, Mysia (= Diplodonta), and Psathura. 
Deshayes, and many other conchologists who accept that celebrated author’s 
views, class several of the above-named genera in the Lucryip», admitting the 
difficulty which exists in the classification of the fossil species. There can be no 
question that all those genera quoted exhibit a very marked relation to the Lucryrpx - 

a ’ 
but when we look at the important differences which I have pointed out in the 
anatomy of the animals, namely, the small size of the foot, the presence of well 
developed labial palps, the single posterior siphonal orifice, and also the regular 
want of lateral teeth in the shells, their thin and silky internal structure, the form 
of the muscular impressions, &c., we must regard the present family, in the manner 
introduced by H. and A. Adams in their ‘“ Genera,” as a small natural group of 
shells. 

In their geological history the Uneviiyizp% also differ somewhat from the 
Lveiipz. There are some forms known already in paleeozoic (Silurian and 
Carboniferous) rocks, very strongly resembling in external shape Ungulina, and 
which have been described under that generic name; but sufficiently authenticated 
species of the family are as yet only on record from cretaceous and younger 

. . . . . t=) 
deposits, their number slightly increasing up to the present date. On the whole, 
these shells are always rare. 

3S 
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1. Hippagus, Lea, 1833, (Contrib. to Geol., p. 72). Shell ovate, higher than 
long, tumid, with prominent, attenuated, incurved beaks, of moderate thickness, 
internal and external superficial layers of a silky appearance ; hinge edentulous, with 
a simple insinuation or a slight notch; ligamental furrow sub-internal, lunula not 
excavated, muscular impressions ovate, marginal; type, H. isocardioides, Lea, 
from tertiary beds of Alabama. 

I have already (p. 225) noticed that this shell cannot be classed with Verti- 
cordia and others, as has been done by most authors. The form and silky structure 
of the internal layer of the shell indicate a close relation to Ungulina and 
Mysia in the same manner, as Cryptodon or Loripes is allied to typical Lucina. 
Besides the type species I only know a second one, H. Afmilianus, which occurs 
in the South Indian cretaceous deposits, and is very closely allied to the American 
form. 

2. Scacchia, Philippi, 1844. Shell sub-orbicular, thin, muscular impressions 
roundly ovate, sub-equal, left valve with one, right valve with two small cardinal 
teeth, lateral teeth only indicated by very slightly raised edges of the inner anterior 
and posterior margins near the beaks. Type, S. elliptica, Scacchi, from the Medi- 
terranean; the only other species known is S. ovata, Phil., which is doubtfully 
identified with the Crag Kellia cycladia of Wood. 

3. Ungulina, Daudin, 1802. Shell sub-orbicular, covered with a thick 
wrinkled epidermis, hinge with two diverging cardinal teeth in each valve, ligament 
sub-internal; muscular impression narrow, elongated. Type, U. rubra, Roissy, is 
said to be an estuarine species from the Senegal. H. and A. Adams mention that 
a few species live in the Mediterranean, but Weinkauff in his ‘‘ Conchil. d. 
Mittelmeeres” does not notice any. 

Shells which in external form resemble Ungulina as well as Scacchia are found 
already in the Trias and Lias, and they are referrible to either one or the other 
genus; some have been described as Ungulina, but it is more probable that they 
belong to Scacchia, as this is a purely marine form and has the ligament external. 

4. Cyrenoida, Joannis, 1835, ( Cyrenella,* Desh., 1835). Shell roundly 
sub-quadrangular, beaks small, almost anterior, covered with a thick epidermis ; 
muscular impressions large, ovate; ligament external, very long; hinge with 
three cardinal teeth in each valve; in the right the posterior is very small and 
sometimes almost obsolete; the middle is strongest, sub-triangular and bifid, the 
anterior is thin, lamelliform; these two last teeth are directed anteriorly; the left 
valve has one large lamelliform anterior cardinal, directed forward, and two very 
small posterior ones, the last being, as in the other valve, represented only by a 
slight thickening of the frontal edge of the fulerum. Type, C. Dupontii, Joan., 
from the Senegal. 

Philippi (Handb., p. 316,) says that there is a pallial sinus present, which I 
could not observe in the above mentioned type species. H. and A. Adams proposed 


* This name was published in the same year as that of Cyrenoida, but it is printed on a subsequent page of 
the same Volume, and has, therefore, no doubt been handed over somewhat later for publication. 
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a special family for it which they place near to the Crrzyrp2, but the form of the 
hinge, that of the muscular impressions, and the peculiar silky structure of the internal 
shell, possessing at the same time a certain amount of roughness, so characteristic 
for the Uyeuzrnipz leaves, I think, very little doubt that the true ally of 
Cyrenoida is Mysia ( = Diplodonta), and not Cyrena. With the last it has actually 
only the outer rough epidermis in common, but this also occurs in Unguwlina, as well 
as in most of the brackish-water or estuary shells. 

5. Felania, Recluz, 1851. Shell roundish, compressed, or sometimes ovately 
elongated, thin, covered with a smooth, finely striated shining epidermis, hinge with 
two diverging cardinal teeth in each valve, the anterior in the left and the posterior 
in the right being bifid; muscular impressions large, oval; pallial line truncate 
posteriorly or with a very short sinus. Type, Fel. diaphana, Gmel., (le Falun of 
Adanson,—Lucina Adansoni, Reeve,) from the Senegal. Reeve in his monograph 
of Lucina describes several other species chiefly from Central America. ° A few 
species also occur in the estuaries along the coast of the Bay of Bengal; they 
appear to be as yet undescribed. In two of our eastern species I have not observed 
any posterior sinus, the pallial impression being distinctly entire, slightly truncate 
posteriorly ; the muscular scars are marginal, elongated, and flexuous. 

6. Mysia, Leach, 1827, [ ? 1820] (=Diplodonta, Broun, 1831). Shell sub- 
orbicular or roundly quadrangular, more or less tumid, concentrically striated, hinge 
with two cardinal teeth in each valve, the anterior in the left and the posterior in 
the right being bifid, but the teeth of the left are generally smaller and the ante- 
rior has sometimes the front half obsolete; internal hinge margins in front and 
behind the beaks usually slightly channelled, muscular impressions elongated, 
sub-marginal, pallial line entire; type, Mysia rotundata, Mont. 

It having been ascertained that the Tellina rotundata of Montagu was selected 
by Leach as the type of his genus, there is no reasonable ground to be given 
upon which the priority of Bronn’s Diplodonta could be based. I am not aware 
that Leach’s name was published in 1820, but it certainly was used in 1827 by 
Brown in his Conchol. Llustrations for the type species JZ. rotundata, and as this 
shell must have at that time been well known through the researches of Montagu, 
Dillwyn, Wood, Turton, and others, its generic priority against that of Diéplo- 
donta cannot be ignored. Mysia differs from Felania by a somewhat more solid 
structure of the shell, want of an olivaceous epidermis, perfectly entire pallial 
impression, and somewhat more elongated muscular scars. Species of Mysia are 
rare in eretaceous deposits, and their occurrence in still older rocks is doubtful. 

7. Psathura, Desh., 1860, (Paris foss., 2nd edit., i, p. 478). Shell elongately 
ovate, thin, resembling Clementia, each valve with two diverging cardinal teeth, 
those in the right are both bifid, in the left only the anterior is bifid; muscular 
impressions narrow, marginal, elongated, pallial line entire. Type, Ps. fragilis, 
Desh., from eocene beds of the Paris basin. 
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List OF CRETACEOUS SPECIES. 

Pictet and Campiche, Pal. Suisse., 4™° ser., 3™° part., p. 296, only record the following 
two species under the name Diplodonta :-— 

1-2.—Mysia Urgonensis, P. and C., and M. gurgitis, P. and R.; the first is from the Urgonien, 
the second from Gault-beds. 

In the list of the species of Zucina, I have particularly noticed the following as externally 
resembling Mysia:—L. globiformis, Leym., L.? solidula, and L. Turonensis; the hinge-teeth of 
these species should be carefully examined. 

3-5.—Mysia gibbosa, Gabb, (Jour. A. N. Sce., pl. iv, p. 302), WM. parilis, Con., (ibid. p. 278), 
and ? M. polita, Gabb, (Pal. Calif., i, p. 178,) are noticed from North America. 

6.—Hippagus Aemilianus is the only species which represents this family in the South Indian 
cretaceous rocks, 

I may also notice that Cyprimeria obesa, which d’?Orbigny described as a Lucina (vide p. 180), 
has the external form and the hinge-teeth somewhat resembling those of a Psathura, but in the 
only right valve which I have seen the anterior bifid cardinal tooth is much more oblique than in 
Deshayes’ typical Psathura. However, better preserved specimens of both valves would deserve 
a careful comparison regarding this point. 


HIPPAGUS, Zea, 1833, (see p. 260). 
1. Hippacus muriianus, Stoliczka, Pl. XIV, Fig. 6. 


H. testa verticaliter ovali, multo altiore quam longa, valde inflata, wnbonibus 
obtusiusculis, prominulis, incurvis, approximatis instructa, crassiuscula, sub-vitrea, in 
superficie striis minutissimis sub-lamellosis concentricis ac alteris sub-obsoletis 
radiantibus ornata ; regione lunulari et areali haud circumscriptis ; cardine edentulo 
obsolete insinuato ; margine interno continuo, levi. 


Height of shell : its length 
Thickness (of both valves) 


ous eee coe 1:44, 
x woe we eee 1:26 


I have already noticed that this species most closely resembles the eocene 
H, isocardioides, Lea, the type of the genus, which is only a little higher and 
apparently somewhat shorter than our fossil. The shell itself is of considerable 
thickness, and of a silky appearance, as commonly seen in recent species of Dysia ; 
the surface is covered with numerous strize of growth, some of which are stronger 
than others, and towards the margin are intersected by deeper furrows; besides 
that there are numerous fine short interrupted radiating strize perceptible. 

Locality.—Stripermattir in whitish soft sandstone, in which a few specimens 
only were discovered by the Jamented Ch. Aimilius Oldham, late Deputy Superin- 
tendent of the Madras party of the Geological Survey of India. 

Formation.—Arrialoor group. 
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The animals have the mantle margins below open, either entire or provided 
with filaments, and often greatly extensible beyond the edges of the shell; in 
front the margins form a more or less distinct open fold which represents the inha- 
lant siphon, the exhalant siphon is situated posteriorly, and prolonged into a more 
or less spacious tube; the foot is large, generally with a grooved and expansible 
sole, often bent upwards and posteriorly provided with a small byssus ; there is a 
pair of gills and one pair of palpi on either side. 

The shells are of small size, oval, or sub-triangular, thin, equivalve, closed, 
generally inequilateral, with the surface smooth or finely ornamented and often 
covered with a polished epidermis; the hinge is provided with strongly diverging 
cardinal and sometimes also with lateral teeth; the cartilage is internal, situated 
between the teeth ; two muscular impressions ; pallial line entire. 

The Lrrcivin# forma very natural group of small shells, mostly living on 
sandy or gravelly ground at considerable depth of sea; their geographical distri- 
bution is general. Almost a larger number is known from northern than from 
other seas, but, the tropical regions having as yet been only very little explored 
with the dredge, it is difficult to form a correct conclusion on the distribution of 
the family. 

The present number of recent species is scarcely as large as that known from 
the Paris basin alone, and if other eocene deposits are equally, or nearly so, rich, 
it would certainly appear that the family then possessed its greatest development. 
From cretaceous rocks only one species has been recorded; others do not appear 
to be satisfactorily determined, and those noticed from older formations under the 
names of Hrycina, and others, are perfectly unreliable. 

The genera to be placed in the present family are Lrycina (=Kellia ), 
Erycinella, Spaniodon, Montacuta, Tellimya, Kelliella, Lasea (= Poronia ), Lep- 
ton, Pristiphora, Bornia, Pythina, Cyamium, Hindsiella, Thecodonta. TH. and 
A. Adams class the genera which among those just noted occur recent in two 
families, separating Lepton from Hrycina as types, but I do not think that the 
slight prolongation of the mantle and its marginal filaments are sufficient to 
justify such a separation. 

1. Lrycina, Lam., 1804, ( Kellia, Turton, 1822, Chironia, Desh., 1839). 
Shell oval, generally somewhat elongated, sub-equivalve, moderately inflated, 
concentrically striated, or with more or less distinct radiating ribs; hinge with 
two widely diverging, large, often grooved or divided cardinal* teeth, sometimes 
there is a minute tooth immediately under the beak, but more often it is obsolete 
in both, or, at least, in the right valve. Cartilage situated in an internal groove, 
extending from the beak posteriorly and situated in front of the posterior tooth ; 
type, L. pellucida, Lam., from eocene beds of the Paris basin. 

* In some of the species the posterior tooth is rather remote, but it always originates near the beak, and should, 
therefore, be more properly called a cardinal than a lateral tooth, under which name it is generally quoted in concho- 


logical works. 


or 
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There is no doubt that Lamarck, when he first proposed his genus Lrycina, 
also referred to it species which have been afterwards shown not to belong to it. 
The greatest objection made against Lamarck’s name is the association of some 
Syndosmye with it, both genera agreeing in several important characters. At 
the same time there can, I believe, be not the least doubt that Lamarck has 
taken his original characteristic from one of the typical species which he described, 
for he mentions nothing of the existence of a pallial sinus. This character was 
afterwards added in the subsequent edition of the An. s. Vert. Deshayes, 
therefore, justly says in his second edition of the Paris fossils that Lamarck’s 
original characteristic was an excellent one; and certainly the description of 
the hinge Lamarck gave could not be misunderstood for anything else but an 
Erycina. Lamarck could not have taken his characteristic from any living species. 
Weinkauff (Conch. d. Mittelmeeres, 1867, p. 180,) discussed the propriety 
of the two names Hrycina and Kellia, and says, that if the former is to be retained 
at all it should be restricted to the fossil species only, but where no essential 
differences exist, no generic distinctions can be made. Chironia which was 
proposed by Deshayes for the recent Hrycina Laperousii, and which is adopted 
by Chenu in his Manuel, has been again identified by Deshayes with the present 
genus. It does not offer any distinctive characters from Hrycina. 

9. - Erycinella, Conrad, 18388, (Mioe. foss., p. 74). Shell minute, oval, with 
slightly produced, obtuse beaks, inequilateral, surface with indistinct radiating 
lines; hinge in the left valve with two small inner and two large outer cardinal 
teeth, right valve with only two outer large teeth; cartilage apparently in an 
internal groove between the teeth, but it is not specially referred to in the type 
species EF. ovalis, C., which is from miocene beds of Virginia. Conrad’s character- 
istic is not very satisfactory, and (Am. Journ. Conch., v, 102,) he says that 
the oligocene Woodia levigata from Sélingen (Dunker’s Palont., vi, 252, 
pl. 80, fig. 8,) is an Erycinella, If this be the case no cartilage would seem 
to be present, but only a single median cardinal tooth, and the outer cardinals 
should then be looked upon as laterals, in which case /rycinella should be 
transferred to the Asrartip# and placed near Woodia, if not identified with it. 

3. Spaniodon, Reuss, 1867, (Sitzungb. Akad., Wien, lv, p. 134). Shell 
roundly sub-trigonal, with somewhat produced obtuse beaks, nearly equilateral ; 
surface only concentrically striated; hinge with an anterior (sub-lunular) elongated 
cardinal tooth in each valve, in the right separated from the margin by a deep 
eroove; cartilage in a pit situated below and a little posterior to the beaks; mus- 
cular impressions rather large, equal. Type, Sp. nitidus, RKss., from miocene 
beds near Wieliczka in Galicia. 

4. Montacuta, Turton, 1819. Shell minute, oblong, inequilateral, radiately 
striated or obsoletely sulcated; hinge with two remote, diverging cardinal teeth 
in each valve, cartilage situated internally between them. Type, I/. sub-striata, 
Mont. Thomson described a I. Gouldi from America (Am. Journ. Conch., iii, 
p. 33). 
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5. Tellimya, Brown, 1827. Shell oval, inequilateral, concentrically striated, 
hinge as in Montacuta, but the cartilage partially hardens to a solid ossicle; type, 
T. bidentata, Mont. 

H. and A. Adams restrict the name Montacuta to Montagu’s Ligula substriata, 
referring to certain differences in the organisation of the animal of this species 
as compared with Montagu’s Mya bidentata. From the descriptions Jeffreys 
gives in his Brit. Conchology there seems to be, however, no essential difference 
between the animals of both, and that author consequently places them both in 
Montacuta. It certainly appears that the anterior expansion observed on the 
foot of I. substriata is not a constant form of it; but as the two species referred 
by H. and A. Adams to Tellimya (T. bidentata and ferruginosa) differ from 
the former by the want of radiating lines, and that of an ossicle, and also by their 
habitat, they may be kept separate. 

6. <Kelliella, Sars, 1868. This name occurs in the list of northern deep 
sea shells, published by Sars, and translated in Ann. Mag. Nat. Hist., 4th ser., 
vol. iii, p. 429. Iam not aware that the characters have as yet been pointed out. 
The type species, K. wbyssicola, Sars, is placed between Astarte and Montacuta. 

7. Lasea, Leach, 1827, ( Poronia, Recluz, 1848). Shell oblong or roundish, 
usually somewhat inflated, very thin, concentrically finely striated; hinge with 
two large diverging cardinal teeth, and in the left valve with an additional minute 
hook-like tooth between the two; cartilage on a raised groove on the shorter side 
of the shell; type, Cardium rubrum, Mont. Brown having proposed in 1827 the 
name Lasea for the well known species of Montagu, and having used the same 
again in 1833 as a generic determination for the same species, the genus must be 
adopted in preference to Recluz’ Poronia. 

It seems probable that this genus is largely represented in a fossil state, and 
that a number of the Corbule with thin shells will have to be referred to it. 

8. Lepton, Turton, 1822. Shell oval or sub-orbicular, slightly gaping at 
both ends, smooth or scrobiculate on the surface; hinge with two very widely 
diverging and elongated laminar teeth, between which there is sometimes one 
small cardinal tooth in the right and one or two in the left valve; but sometimes 
these small teeth are obsolete; cartilage situated in a groove in front of the pos- 
terior large tooth. Type, ZLept. squamosum, Mont., sp. The hinge of Lepton is, 
as Deshayes remarks, quite similar to that of ZHrycina, except that the outer 
laminar teeth are larger and the shell thinner; the animals of both differ greatly 
by the prolongation of the anterior and posterior tube in the first named genus, 
and also by the dise-like foot. 

9. Pristiphora, Carp., 1866, (Proc. Calif. Acad., p. 210). Shell oval, with 
two diverging teeth in each valve, the anterior being conspicuously shorter than 
the posterior, suleated near the beaks, ligament situated in a groove between them ; 
type, P. oblonga, Carp., from San Diego. 

10. Bornia, Philippi, 1836, (Enum. Moll. Sicil., i, p. 18). Shell elongately 
oval, with slightly projecting beaks, almost equilateral, surface finely concentrically 


266 CRETACEOUS PELECYPODA 


striated; hinge with three teeth in the left valve, two small anterior and one 
somewhat remote and elongated posterior, right valve with only two diverging 
elongated cardinal teeth; cartilage situated in a groove in front of the posterior 
teeth; muscular impressions faintly marked; type, B. corbuloides, Phil., oceurs — 
recent in the Mediterranean and the Atlantic, and fossil in miocene beds of Italy 
and the Vienna basin. 

Chenu figures the animal of this species as Hrycina Geoffroyi, (Man., ii, 
p- 124), which shows that the prolonged foot and the mantle fold are quite different 
from either Lepton or Lasea, 

11. Pythina, Hinds, 1844. Shell oval or roundish, with radiating or divaricate 
strive or sulci on the surface; right valve with two, left with three, cardinal teeth, 
the outer one diverging and elongated, cartilage small in front of the posterior 
teeth; type, P. Deshayesiana, H. 'The hinge of this genus is exactly the same as 
that of Bornia, from which Pythina only differs by its peculiar divaricate striation. 

12. Cyamiwm, Philippi, 1845. Shell oblong, inequilateral, slightly gaping 
or closed; hinge with two sub-anterior cardinal teeth in each valve, the anterior 
being produced and lamellar; cartilage internal, situated in a groove behind the 
teeth, and ligament external, supported by distinct fulera; pallial line truncate 
behind; type, C. antarcticum. 

Ht. and A. Adams (Genera ii, p. 651,) suggest that Twrtonia with the type 
T. minuta, Fab., should be kept distinct from Cyamium proper, but Jeffreys (Brit. 
Conch., ii, 257,) states that he carefully examined numerous specimens of both 
species and believes them to belong to the same genus. Perfect specimens of 
C. antarcticum, he says, are closed at both ends. 

18. Hindsiella, Stol., 1870, (Hindsia, Desh., 1860, Paris foss., 2nd ed., i, 
p- 6983—non Hindsia, H. and A. Adams, 1850). Shell elongately sub-triangular, 
nearly equivalve, with the lower margin insinuated, hinge with one or two 
(generally one in the right, two in the left) minute cardinal teeth in each valve; 
ligament external, supported by thin fulera; muscular impressions narrow, 
elongated, pallial line rather broad, simple; type, Jodiola arcuata, Defr., from the 
eocene of the Paris basin. 

Deshayes alludes to the close relation of this genus to Pythina; it also 
recalls the form of Cyamiwm, which has an external ligament, and the hinge-teeth 
are in structure somewhat allied to Zasea; but as there is apparently no cartilage 
present, it appears probable that the genus could be more correctly classed next 
to Modiolarea, Gray, in the family Grossrpx (vide p. 184). 

14. Thecodonta, A. Ad., 1864, (Ann. Mag. Nat. Hist., xiii, p. 308). Shell 
oblong, very inequilateral, the anterior part being shorter than the posterior, con- 
centrically sulcated ; hinge in the left valve with two diverging cardinal teeth with 
a cup-like projecting fold between them, a single posterior lateral tooth present ; 
pallial line single and radiately grooved, anterior muscular scar triangular, posterior 
oval; type, Zh. Sieboldi, A. Ad., from the China seas. The right valve of this 
remarkable shell, which recalls the form of Heterocardia, has not as yet been seen, 
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and the position of the cartilage is not known. A. Adams believes that the genus 
belongs to the Lasa#ip#, = Hrycrvip2. 


The only cretaceous species known is Hrycina ( Kellia) cretacea, Con., Journ. 
Acad. N. Sc., Ph., iv, p. 280, pl. 46, fig. 19. 


XXXVI. Family,—_GALEOMMID 4. 


The form of the animals is elongately ovate or sub-orbicular; they possess a 
thick, united mantle with a comparatively small anterior and posterior opening, the 
first consisting of a simple mantle-fold above the gape for the foot, the second of a 
short exhalant tube; the external edges of the mantle project beyond the margins 
of the shell; there are as usually two pairs of gills and two of labial palps; the 
foot is elongated and byssiferous. 

The shells are small, very thin, always more or less gaping, hinge very small, 
with obsolete or nearly obsolete teeth and an internal cartilage. 

To this family belong the following five genera, Libratula, Scintilla, Passya, 
Galeomma, and Thyreopsis. They form a natural group by themselves, differing 
from the Hryciyip# by the very thin gaping valves and by having the mantle 
margins much more united than the animals of the last named family. About 50 
recent species have been described, but only a few tertiary, and none from mesozoic 
or older deposits. 

1. Libratula, Pease, 1865, (Proc. Zool. Soe., Lond., p. 512). Semi-lunar, 
much compressed, (like a Placuna), slightly gaping all round, cardinal margin 
erenulated, cartilage median, internal; type, Z. plana, from the Pacific islands, 
found on coral, 

2. Scintilla, Desh., 1855, (Proce. Zool. Soc., Lond., p. 171, and Paris foss., 2nd 
ed., i, p. 697). Oval, equilateral, sometimes slightly gaping, hinge not emarginated 
in the middle, with one uncinate cardinal tooth in the right and two in the left 
valve, a posterior lateral tooth single in the right and double in the left valve, 
anterior lateral margin internally grooved in both valves; cartilage in a groove in 
front of the posterior lateral teeth; type, Se. Philippinarum, Desh. 

Deshayes describes no less than thirty-six recent species from Cuming’s collec- 
tion, some of them rather difficult to be made out again. A few additions to that 
number have been made since by Sowerby and others. Two species are also noted 
by Deshayes from the Paris basin. 

3. Passya, Desh., 1860, (Paris foss., 2nd ed., i, p. 688). Elongated, sub- 
triangular, somewhat irregularly rounded in front, produced behind, very inequi- 
lateral, with an almost straight and very long upper margin, gaping at both ends, 
hinge sub-anterior, with a small tubercular tooth in each valve ; ligament internal ? 
muscular scars very small, remote; type, P. Hugenii, Desh., from eocene beds of 
the Paris basin. In the single species as yet known the position of the car- 
tilage has not been observed, but in general character of structure, and especially 
in the peculiar gaping, the shell resembles the next genus. 
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4. Galeomma, Turton, 1825. Elongately oval, sub-equilateral, with a large 
gape in front, somewhat pearly, with decussate striz on the surface; cartilage 
internal under the beaks, with no teeth in the hinge in the type species, G. Turtoni, 
Sowerby (=? Tellina aperta, Renier). Deshayes (Proc. Zool. Soc., Lond., 
1855, p. 167), however, describes a great number of species which he refers to 
Galeomma, though they have distinct cardinal teeth or rather, as he says, an arti- 
culated hinge. Whether these have to be separated in a distinct genus, as appears 
probable, or whether the characters of Galeomma have to be changed in so far as 
the hinge-teeth were sometimes obsolete and at other times developed, can only be 
determined by a re-examination of the materials. Deshayes considers the species 
with hinge-teeth as a mere section of Galeomma. 

5. Thyreopsis, H. Ad., 1868, (Proc. Zool. Soc., Lond., p. 14). Shell resem- 
bling Galeomma, nearly equilateral, sub-triangular, beaks slightly tumescent and 
with the whole of the ventral margins widely gaping; type, Th. coraliophaga, 
H. Ad., from Mauritius. I have received from Bombay through the Rey. 
Mr. Fairbank an apparently new species of the same genus. The specimens do 
not show any siphons externally, but these may have been retracted before the 
animals were placed in spirit. I shall take an early opportunity to note their 
anatomical peculiarities. 


XXVII. Family, —SOLEMYID. 

The animal of Solemya is characterized by its elongated form, a wide anterior 
gape for the protrusion of the foot, reaching to near or beyond the middle of the 
ventral side; a single posterior exhalant short siphon, a pair of thick fleshy gills 
on either side, and four narrow, falciform palps at the mouth; the foot is large, 
deeply grooved, or excavated below, expansible, and provided with a fringed edge. 

The shell is peculiar by its elongated, solenoid form, gaping valves which are 
of a thin structure, nearly obsolete hinge-teeth, strong ligament, being partially 
internal and partially extending over the hinge region, and by an entire pallial line. 

According to these general characters of the animal and shell, the genus Solemya 
undoubtedly exhibits the greatest relation to Galeomma, next to which it must 
naturally be classified. 

Recluz, in his account of the anatomy of Solemya (Journ. de Conch., 1862, 
vol. x, p. 110,) enters in detail into its comparison with that of Solen, though he 
does, not add many new facts beyond what we already find introduced into concho- 
logical works. He states that there are two openings posteriorly, the one, upper or 
exhalant, probably prolonged into a short siphon, the other is closed by a lamina. 
Is it then an opening at all, corresponding to the inhalant or branchial siphon, or is 
it not? It is impossible to answer the question from Recluz’s account. Com- 
paring the animal of Solemya with that of Galeomma, 1 rather think it probable 
that there is no other but the exhalant opening. 

There are only five recent species of Solemya known from the present seas ; 
fossil species, however, sparingly occur from the oldest formation upwards. I 
have here associated with this genus a great number of fossil, mostly palzeozoic 
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forms, several of which at the first glance certainly do not appear to have much in 
common with Solemya, but they are still less related to any other group of 
recent or fossil shells. Most of them are very unsatisfactorily characterized, 
and although I have recorded them here as independent genera, I have done so 
more with the view of exposing this insufficiency and drawing the attention of 
palzontologists to the gaps which have to be filled up, than with the intention of 
supplying characters of genera by which one could be distinguished from the 
other. The genera which I have enumerated here are Cleidophorus, Pyrenomeus, 
Sanguinolites, Leptodomus, Orthonota, Anodontopsis, Sedgwickia, Dolabra, Gram- 
mysia, and Solemya. 

From what I have already stated it is clear that I cannot well account for the 
classification of these various forms. All, so far as known, agree in the solenoid or 
elongately oval inequilateral form, thin shell, and obsolete hinge-teeth. The 
difficulty is to find out in such fossil forms, as Sanguwinolites or Orthonota, which side 
is the anterior and which the posterior. Paleeontologists are invariably accustomed 
to regard the longer side as the posterior; the opposite is, however, certainly the 
case in Solemya, and if this be also the case in the two last mentioned genera, they 
could not be better classified in any other family than in this. The remainder 
of the genera here correlated are more or less allied in form to Solemya, and they 
may fairly be taken as indicating passages from this family to the Asrarrrpz 
and Crassarettip£. Nothing but a very careful re-examination of all the 
palzeozoic forms can lead to a satisfactory settlement of the present contro- 
versies to be met with in the various paleeontological monographs. 

1. Cleidophorus, Hall, 1847, (Pal. of New York, i, p. 300). Shell elongated, 
inequilateral, beaks small, sub-anterior, with a vertical rib in front of the beaks 
and another parallel to the upper straight margin; hinge-teeth none, or (according 
to M°Coy) sometimes with a “small cardinal tooth behind the beak ;” type, 
Cl. planulatus, Con., sp., from silurian beds of America and Europe. 

M°Coy, who writes (Brit. Palseoz. foss., p. 273,) the name of the genus 
Clidophorus, says that he finds from the examination of authentic specimens 
King’s Pleurophorus to be identical with Cleidophorus; but unless King’s figure 
of the interior of both valves is shown to be very erroneous, such an identification 
cannot be admitted. 

2. Pyrenomeus, Hall, 1852, (Pal. New York, ii, p. 87). Elongated, inequi- 
lateral, anteriorly rounded, posteriorly attenuated and produced, concentrically 
striato-suleated on the surface; beaks tumescent, anterior muscular impression 
deep, sub-anterior, (posterior unknown); hinge apparently without teeth; type, 
P. cuneatus, Hall, from the so-called Clinton group (Middle Silurian) of North 
America. If this genus is to be accepted at all, some of the species described by 
M°‘Coy under the name of Avinus must be referred to it. 

3. Sanguinolites, M*Coy, 1844, (Carb. foss., Ireland, p. 47, and Brit. Palzeoz. 
foss., p. 276). Very elongated, with sub-parallel upper and lower margins, rounded 
anteriorly, obliquely truncate posteriorly, with an oblique prominent ridge from 
the beaks to the postero-inferior margin, very inequilateral, beaks slightly prominent, 
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close together, sub-anterior; anterior muscular impression oval, distinct, with 
a small groove above it, and both posteriorly bounded by a prominent ridge, 
posterior muscular scar faint; cardinal margin internally thickened the whole 
length, probably for the support of a ligament; surface concentrically (or radiately ? 
sometimes partially) striated or sulcated ; type, S. discors, M*Coy. Only paleeozoic 
species are referred to the genus; some of them are in external form almost 
identical with Pharella, and it as yet remains to be shown whether there are in 
Sanguinolites any hinge-teeth present or not. In the Brit. Pal. foss., (p. 276), 
M‘Coy considers this genus apparently identical with King’s Allorisma, stating 
that King “supposed them to be sinupallial, which certainly is not the case in the 
palzeozoic shells,” &c. We can only say again that unless King’s statement 
and apparently correctly executed figures are disproved, the identification of the 
two genera must be set aside as inadmissible. 

4. Leptodomus, M°Coy, 1844, (Carb. foss., Ireland, p. 66, and Brit. Palzeoz. 
foss., p. 277). Shell oblong, somewhat trapezoid, tumid, very thin, anteriorly 
rounded, beaks sub-anterior, posteriorly sub-truncate and gaping, concentrically 
suleated ; beaks incurved with a somewhat excavated lunule below; hinge without 
teeth, the posterior hinge-line more or less straight, muscular and pallial impres- 
sions faint; type, L. fragilis, M°Coy. The species are all paleeozoic ; those with a 
median suleus extending from the beaks to the ventral edge seem to be more correctly 
referable to Grammysia; the typical forms greatly resemble some Tyapezia 
(= Cypricardia), but are readily distinguished from them by their thin shells. 

5. Orthonota, Conrad, 1841, (1827?). Shell narrow, like a Pharella, with 
sub-parallel upper and lower margins, very inequilateral, the beaks being sub- 
anterior and tumescent, lunula in front (?) of the beaks somewhat excavated, 
very thin, surface posteriorly generally undulately striated, hinge apparently 
without teeth. Conrad (Am. Journ. Conch., 1866, ii, p. 103,) says that the type 
of this genus is O. widulata, Con., and quotes Sanguinolites anguliferus and 
iridinoides of M*Coy among the European representants of the genus. Since 
the name was introduced, there appear to have been several other species referred 
to it with a crenulated or toothed hinge-line, and which seem to be identical with 
the shells called by King Bakevellia. 

6. <Anodontopsis, M*Coy, 1851, (Ann. Mag. Nat. Hist., vii, p. 538, and Brit. 
Palzeoz. rocks and foss., p. 270). Shell rather compressed, sub-trigonal or trapezoid, 
anteriorly generally somewhat narrowly rounded, posteriorly obliquely truncate, 
hinge rectilinear, shorter than the length of the shell, with an internal posterior 
marginal rib, double in the right valve, and a second shorter rib in front of the 
beaks ; a small cardinal tooth is said to be occasionally present below the beaks; 
muscular scars ovate, the posterior larger and stronger than the anterior; pallial 
line entire; type, A. angustifrons, M*Coy. Salter suggested for A. securiformis, 
M°Coy, and allied forms, the name Pseudaxinus. 

7. Sedgwickia, M*Coy, 1844, (Carb. foss. of Ireland, p. 61). Elongated, 
inequilateral, anteriorly rounded and shorter, posteriorly sub-truncated, moderately 
tumid, with incurved beaks, anterior half of the surface ornamented with con- 
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centric suleation, becoming obsolete posteriorly, hinge edentulous; type, 8. atten- 
uata, M*Coy, from carboniferous rocks. The peculiar ornamentation is almost 
the only character by which the species referred to this genus can be distinguished 
from some species of Leptodomus and Pyrenomeus; it seems rather doubtful 
that there really exists a generic distinction between all these forms. 

8. Dolabra, M*Coy, 1844, (Carb. foss. of Ireland, p. 64, and Brit. Palzeoz. 
rocks and foss., p. 269). Shell ovate or trapezoid, gibbose, with a more or less 
straight hinge-margin, inequilateral, inequivalve, the left valve being larger than 
the right, hinge posteriorly with an elongated tooth, sometimes bifid in the left 
valve; type, D. corrugata, M*Coy. Whether those species which have a crenu- 
lated or toothed hinge-margin belong to the above genus, or not, remains doubtful ; 
there seems to be here a similar mixture of species as in Orthonota. 

9. Grammysia, Verneuil, 1847, (Bull. Soe. Géol., France, iv, p.696; M°*Coy, 
Brit. Paleeoz. rocks and foss., p. 280; Sandberger, Rhein. Schichtensyst., p. 264). 
Shell elongated, sub-equilateral, with prominent and incurved beaks and an exca- 
vated lunule in front of them, one or two sulci extend from the beaks to the middle 
of the inferior margin; hinge-line straight, much thickened, without teeth, ligament 
situated in a groove behind the beaks, muscular scars two, anterior nearly round, pos- 
terior emarginated above, pallial line entire, but truncate posteriorly ; type, G. pes- 
anseris, Zeil. and Wirtgen, from the palozoic rocks of the Rhenish provinces. 

In external form some species of Grammysia greatly recall Zridacna, but 
others are closely allied to Sanguinolites and Leptodomus. 

10. Solemya, Lam., 1818. Shell elongated, oblong, thin, moderately com- 
pressed, inequilateral, the posterior side being much shorter than the anterior, 
thin, covered with a shining epidermis, which extends beyond the margins; hinge 
with one elongated cardinal tooth in each valve, and a posterior internal rib, to 
which a portion of the ligament is attached, spreading out near the beak, while the 
larger portion remains external; pallial line entire, marginal; type, S. australis, 
Lam. There are only a few recent species known. One species (new ?) occurs at 
the Nicobars and in the Bay of Bengal. Fossil species are known from all forma- 
tions down to the Silurian ; at least there seem to be no valid external characters by 
which the fossil forms could be distinguished from the recent ones. King (Perm. 
foss. of England, p.177,) called some Permian species Janeia, but upon a close 
comparison of these with the recent type species he again cancelled the name 
(vide ibidem, p. 246). Verneuil’s Solemya biarmica appears to have been taken as 
the type of Janeia. Ihave no typical specimens to compare, but if the figure 4, 
pl. xix, in Geol. of Russia belongs to the same species, and if that figure of the 
cast is correct, it would appear to be without the elongated cardinal tooth, and 
consequently distinct from Solemya, but it may be identical with Orthonota. 

The only two cretaceous species of Solemya are from North America, S. swb- 
plicata, M. and H., Proc. Acad. N. Se., Phil., viii, p. 288, and S. ventricosa, 
Conrad, (Smith. Mise. Coll., No. 200, p. 5); the last is from Conrad’s so called 
lower eocene beds. 

3 W 
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Animal elongately ovate or sub-trigonal, with the mantle margins thickened, 
disunited below in their entire extent, posteriorly with a single opening ; foot laterally 
more or less compressed and sharpened below, pointed at the end, and in young 
specimens sometimes with a byssal groove at the posterior base; palpi two pairs, 
generally narrow, sub-triangular, striated; gills one pair on each side, the leaflets 
being unequal, the interior mostly larger, or sub-equal, anteriorly rounded, poste- 
riorly pointed and more or less produced. 

The shells are thick, solid, equivalve, with the cardinal teeth always well 
developed, 2-3 in each valve; lateral teeth are sometimes present on one or on both 
sides, ligament always external, strong; muscular scars ovate, the anterior usually 
with a small deep superimposed pit, produced by the retractile muscle of the foot; 
pallial line entire. All the species are marine. 

The genera which have to be referred to the present family are very numerous, 
and the greater number of them is only found in a fossil state. Merely in order 
to facilitate the grouping of the different types, I shall here provisionally introduce 
two sub-families under the names asrarziva# and carpiriv~. Of the former the 
genus Astarte may be taken as the type; the shells included in the sub-family 
are distinguished by a sub-trigonal or roundly oval shape, and a smooth, concentri- 
cally striated or sulcated surface. The carpirry#, with the typical genus Cardita, 
include shells of a roundly ovate or elongated form, always provided with radiating 
ribs or strize. In the former sub-family I shall enumerate the following—Jega- 
lomus, Pachydomus, Megalodon, (sub-g. Hu.- Neo.- and Pachy-megalodon), Astar- 
tila, Conchodon, Pachyrisma, Opis, Opisoma, Par-astarte, Cypricardinia, Anoplo- 
phora, Cardinia, Trigonodus, Huloxa, Astarte, (sub-g. Gonilia), Grotriania, Pre- 
coniu, Gouldia, Alveinus, Goodallia, Lutetia, Mycromeris, Goodalliopsis, and 
Woodia; to the latter will be referable Matheria, Pleurophorus, Paleocardita, 
Pleuromeris, Miodon, Pteromeris, Oyclocardia, Venericardia, Cardita, Mytilicardia, 
Carditamera. I have already observed that the arrangement of the two sub- 
families is to be considered only a provisional one. 

The whole family, as it now stands, belongs decidedly more to the past epoch 
than to the present one. Our knowledge of the organisation of the animals of the 
few genera examined is as yet rather unsatisfactory, and moreover the different 
accounts are somewhat contradictory. 

Taking notice of the anatomy of the animals of the Pelecypoda in a classi- 
ficatory point of view, the number, position, and form of the siphons, or of the 
branchial and anal openings, has been considered as one of the most important 
characters. Of the asrarrivm we know some of the animals of <Aséarte and 
of Gouldia, the only two recent genera—besides Woodia—of which I have met with 
the description of the animals. Forbes and Hanley, in their admirable History 
of British Mollusca, state that Astarte has two siphonal openings, and this state- 
ment appears to have been generally accepted. H. and A. Adams in their 
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“Genera”? do not say anything on this point, but simply take the figure of 
A. sulcata from the Hist. of British Mollusca. Jeffreys in his British Con- 
chology also follows in his account the same authors. I am not in a position to 
doubt this record of the anatomy of A. suleata, but I have lately received from 
my friend G. Nevill two species, one apparently A. semisulcata, Leach, and the 
other most likely a variety of A. sulcata, Mont., from Greenland, both with 
the animals beautifully preserved. In both these species the animals have a 
strongly compressed, anteriorly pointed foot, a pair of narrow triangularly 
elongated palpi on each side of the mouth the edge of which is finely cirrated ; 
it is situated just behind the anterior adductor muscle; the gills are unequal 
on either side, the outer leaflet being smaller, and both are pointed behind, reach- 
ing almost below the posterior adductor muscle with their terminations. The man- 
tle is open below in its entire extent, and has behind a small opening in which 
terminates the anus, the rectum curving from above and being partially attached 
to the hinder side of the posterior adductor. Thus these two species decidedly have 
no siphons at all. The access of the water to the branchia is quite free below, and 
the single opening must be considered as the anal one. This corresponds with the 
account which Philippi gives in his ‘‘ Handbuch der Conchiliologie,” stating that 
the Asrarrrp# have no siphons. The next genus Gouldia, represented by the type 
species Gouldia minima, Mont., sp., is, however, perfectly well known to possess 
two very short or sessile fringed siphonal openings, very like those of Cyprina or 
Corbicula. The species is, therefore, generally referred to the genus Circe, Schu m., 
and though in form it certainly appears much better to agree with Astarte, it shows 
also great similarity to some species of that sub-genus, such as Circe divaricata and 
others. Very probably this change in the classification has to be effected, and there 
would be no particular objection to having it carried out in my present account, 
if there was not another difficulty in the way which indeed it seems very difficult 
to understand. 

Looking at the animals of Venericardia and that of Cardita, we find, so to 
say, a similar contradiction as the one noted between Gouwldiaand Astarte. Reecluz 
(Journ. de Conch., 1862, x, p. 116,) says that Venericardia has only a simple 
mantle-fold or single opening, while Cardita, (OQ. antiquata), as well as Mytili- 
cardia, are said to possess two distinct siphons. 

I cannot say how far the accounts published regarding the anatomy of 
Cardite and similar forms are correct, but I will note the result of my observ- 
ation. Ihave recently examined well preserved specimens of Cardita antiquata 
(bicolor) sent to me by the Rey. Mr. Fairbank from Bombay. The animal has 
the whole mantle open below and in front, posteriorly there is only one spacious 
slit, in which the rectum terminates exactly as in Astarte; the gills are elongated, 
one pair on each side, the leaflets being rather unequal, pointed at the end, and 
extend to below the commissure, where the edge of the mantle is finely ciliated ; 
the palpi are small, high, and regularly triangular; the foot large, compressed, 
pointed at the end, posteriorly with a byssal groove, and was folded over laterally 
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in the closed shell. Another species which I have examined is Wytilicardia 
( Beguina) semi-orbiculata, Linn., from the Nicobars. It has the mantle again 
open all round, with a rather large posterior anal opening; there are three large 
sub-equal leaflets of gills on either side; the mouth is large and the four palpi 
small, narrow, elongated; the foot small, compressed, with a very large byssal 
groove and strongly developed byssus below. 

Thus this account of the animal of Cardita differs* considerably from that given 
by Recluz, but both the species agree in all essential characters with the anatomy 
I observed in Astarfe, and I do not see, therefore, any sufficient reason as yet to 
alter the arrangement which I have hereadopted in the classification of the various 
genera. We must, as I said, await further elucidation on this point through the 
examination of more species. 

The Asrarrip# are numerous through all the geological formations. A few 
like Pachydomus and Astartila are only represented in palzeozoic times. During 
the middle mesozoic period the asrarrzyvz were most varied in generic types and 
most numerous in species ; after that time their number decreases, and at the present 
the recent <Astartes are almost confined to the northern seas, while Gouldia is 
also tropical. On the other hand, the carprrrvm are mostly all tropical species ; 
there are, at least, 80 known from present seas. They are also represented already 
in palsozoic beds, but their number remains comparatively small through all the 
succeeding epochs, though sensibly increasing, until in the eocene they reach a 
great development, but, I think, their number is somewhat smaller than that of 
the present time. 


1. Megalomus, Hall, 1852, (Paleeont. of New York, vol. ii, p. 343). Shell 
longitudinally oblong, moderately inflated, beaks anterior, incurved, tumescent, 
and considerably more thickened than the rest of the shell, which is rather solid; 
hinge with several short folds below the umbo; muscular impressions deep, rounded, 
the anterior smaller, and with two superimposed small impressions. Type, 
M. Canadensis, Wall, from silurian rocks. 

The form of this shell somewhat resembles J/yoconcha, but the thickness of 
the shell and the incurved beaks appear to indicate a greater relation to MJegalodon 
than to that genus. I do not think that the typical species of Megalomus can he 
identified with Cypricardites of Conrad. 

2. Pachydomus, Morris, 1845, (Strzelecki, New South Wales, p. 271; Dana 
in Expl. Exp. Geol., p. 692). Shell solid, inequilateral, and sub-triangularly elon- 
gated, posteriorly obliquely truncate, concentrically lamellated or striated, two 
deep sub-equal anterior muscular impressions, posterior large, but less excavated ; 
hinge with one, or two (?) cardinal teeth; internal surface of shell rugose, liga- 
ment strong external; pallial impression thick, entire, but truncate posteriorly, 
being parallel to the posterior margin, or nearly so; type, P. cwneatus, Sow., from 
paleeozoic rocks of New South Wales. The hinge-teeth of this genus are insuffi- 


* Recluz says that there is only one gill on each side, 
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ciently known, and, therefore, the classification somewhat doubtful. In external 
form, thickness of the shell, and the rough appearance of the anterior side, the 
shells greatly recall some species of Astarte and of Crassatella. 

3. DMegalodon, Sow., 1827, (Min. Conch., vol. vi, p. 131). Shell ovate or 
sub-triangular, moderately inflated, with prominent incurved beaks, of solid strue- 
ture; hinge with two generally more or less distinctly bifid cardinal teeth, the 
anterior being smaller than the posterior, which is considerably elongated and 
often of unequal size in the two valves; a thin posterior marginal lateral tooth is 
often present; anterior muscular impression small, deep, very close to the hinge- 
teeth, sometimes with a superimposed small impression, posterior muscular impres- 
sion larger, elongated, occasionally on a raised lamina; pallial line entire, ligament 
strong, external, supported by thickened fulera. 

Giimbel, in his paper on the “ Dachsteinbivalve, &c.,” (Sitzb. Akad., Wien, 
1862, vol. xlv, p. 361, &c.), proposes to divide the genus into three sub-genera. 

30. Hu-megalodon, restricted to the paleeozoic species, of which IZ. cucullatus, 
Sow., is the type. The form of these shells is generally considerably elongated, 
resembling Megalomus, and sometimes longitudinally carinated ; the posterior cardi- 
nal tooth in the right valve is smaller and widely bifid, the corresponding tooth in 
the left valve very prominent and only grooved, the posterior lateral tooth is well 
developed. 

36. Neo-megalodon, as the type of which Weg. triqueter, Wulfen, may be 
considered; the shells are sub-trigonal or cordiform, posterior cardinal teeth bifid 
in both valves, stronger in the left than in the right one, posterior lateral tooth 
indistinct or obsolete. All the species are triassic. 

3¢. Pachy-megalodon ; type, JL. chameformis, Giimbel, also from triassic beds. 
Posterior cardinal tooth single in the left, double and curved in the right valve, 
posterior lateral tooth short and distinct; anterior muscular impression posteriorly 
and inferiorly surrounded by a raised margin. 

4, Astartila, Dana, 1849, (vide Geol. Expl. Exp., p. 688). Shell elongately 
sub-triangular, inequilateral, slightly inflated, moderately thickened at the beaks 
and near the margins, thin in the middle, on the surface concentrically striated or 
lamellated; ligament external, very long; muscular impressions rather large, the 
anterior close to the hinge and with a small superimposed impression; pallial line 
entire; hinge unknown. Type, A. intrepida, Dana. 

This genus is based upon a number of carboniferous species from New South 
Wales; they greatly resemble in external form the sub-genus Caryatis of Cytherea, 
but the long ligament and the muscular impressions appear to be very similar to 
those of Astarte. The examination of the hinge-teeth is required for the correct 
determination of the family to which these shells belong. 

5. Conchodon, Stopp., 1861, (Pal. Lomb., 3™ ser., 16™ livr., p. 246). Shell 
cordate, thick, concentrically striated on the surface, with the beaks prominent and 
incurved ; hinge area very large, composed of three sub-equal transverse posterior 
cardinal teeth, the uppermost in the right valve being longest and strongly curved ; 
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besides these there is in the right valve a large rounded anterior cardinal tooth cor- 
responding to a cavity in the left valve; anterior muscular impression close to the 
hinge and somewhat irregular, posterior large, with an internal raised margin. 
Type, Conchodon infraliasicus, Stopp., from the “ Avicula contorta-beds.” The 
species for which this genus has been proposed greatly resembles that which 
Giimbel called Pachy-megalodon, but if the hinge, as figured by Stoppani, is cor- 
rect, there is considerable difference between both. Stoppani says that there 
exists an internal ligament, lodged along the posterior margin; the figure of both 
the valves does not give any indication of such an internal ligament. 

6. Pachyrisma, M. and Lycett, 1850, (Moll. of the great Oolite, pt. ii, 
p- 78). Shell cordiform, very solid, with prominent incurved beaks, concentrically 
striated, hinge area very large, with two slightly oblique cardinal teeth in each 
valve, the posterior being much larger than the anterior, which in the left valve 
is situated at the lunular margin; muscular impressions moderate, both very 
close to the hinge, the anterior deep, oblong, with a very shallow pit above it and 
separated from the large impression by a small raised tooth; the posterior muscular 
impression is situated upon a raised plate close to the hinge; ligament strong, 
supported by fulera. 

Type, P. grande, M. and L. This appears to be the representant of the 
Megalodons in jurassic rocks; it seems to form a connecting link between them 
and the next genus. 

7. Opis, Defr., 1825, (Pictet Traité de Pal., tom. iii, p. 305). Shell trigonal 
or cordate, with very prominent, attenuated, incurved beaks and large excavated 
lunula; hinge with one long cardinal tooth in the right and two in the left valve, 
the anterior tooth forming the internal edge of the lunula; muscular impressions 
of moderate size, oval, ligament long, linear. Type, O. lunulata, Sow. This isa 
characteristic mesozoic genus; no species have as yet been found in tertiary 
rocks. 

8. Opisoma, Stol., 1870. Shell trigonal, much higher than long, with long 
attenuated slightly incurved and approached beaks, lunule large and deep; hinge 
with three elongated cardinal teeth in each valve, and a small posterior lateral 
tooth situated above the posterior muscular impression, which is only slightly 
larger than the anterior one, both being deeply excavated. Type, Opis paradoza, 
Buvignier, (Stat. Geol. dela Meuse, p. 17, pl. xiii, figs. 37-42). Species refer- 
able to this genus occur in upper jurassic and cretaceous rocks; in form they 
perfectly resemble some species of Opis, but the hinge is considerably different, 
possessing many more cardinal teeth than are to be observed in that genus. 

9. Par-astarte, Conrad, 1862, (Proc. Phil. Acad., p. 288) ; I have not been 
able to procure more than the reference to this genus. 

10. Cypricardinia, Hall, 1859, ( Pal. New York, iii, p. 266). Shell elongately 
trapezoidal, moderately compressed, beaks anterior or sub-anterior, slightly pro- 
minent, surface concentrically lamellated or striated, with a posterior more or 
less distinct dorsal ridge; the ligament appears to have been thin; muscular 
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impressions ovate, slightly impressed; hinge unknown. Type, C. lamellosa, Hall, 
from the Lower Helderberg (Silurian) group of North America. 

This is a rather unsatisfactorily known paleozoic genus; the shells have the 
aspect of Zrapezium, but appear to be thinner, and nothing is known of their 
hinge by which their proper classification could be decided. I insert the genus 
here simply on account of the resemblance which some of the species show to 
Megalodon on the one and to Cardinia on the other hand. 

11. Anoplophora, Sandberger, 1862, (vide Alberti’s Ueberblick iiber die 
Trias, 1864, p. 183). Shell elongated, laterally moderately compressed, inequi- 
lateral, beaks sub-anterior, hinge with a small indentation, without any per- 
ceptible cardinal teeth and with very slightly thickened lateral margins on either 
side; anterior muscular impression cordiform, enlarged, posterior very faint, liga- 
ment linear, external. Type, Anop. ( Myacites) fassaensis, Schloth., sp. Most 
of the species referable to this genus occur in the Trias; they differ from Cardinia 
by the want of hinge-teeth, and some forms closely resemble Plewrophorus, but 
they appear to have a thinner shell. It is difficult to say what the real distinctions 
of the present genus are as compared with the former, and possibly they may be 
identical, at least in part so. 

12. Cardinia, Ag., 1841, (Pictet, Traité dePal., iii, p. 522). Shell trigonal 
or ovately elongated, compressed, inequilateral, with pointed, not very prominent, 
beaks, these being close together; hinge with one cardinal tooth in the right 
and two small ones in the left valve, and one remote lateral tooth on either side 
in each valve; muscular impressions deep, rather small, and situated next to 
the lateral teeth; ligament of moderate strength, but long. Type, C. concinna, 
Sow., sp. This genus is sparingly (and rather doubtfully) represented in silurian 
rocks; its maximum of development falls in the Lias, and it disappears with the 
close of the jurassic period. 

13. Trigonodus, Sandberger, 1864, (vide Alberti’s Ueberblick iber die 
Trias, p. 125). Alberti-introduced this name for a few triassic species, of which 
his 7. Sandbergeri may be considered the type. The form of the shells is entirely 
that of Cardinia, and the hinge also appears to be nearly the same, except that 
the posterior lateral tooth is very strong, single in the right and double in the 
left valve; the anterior lateral tooth is short and small, the cardinal teeth are 
distinct ; the muscular impressions elongated and attenuated above. The genus is 
said to be “totally distinct” from Cardinia, though it certainly does not appear 
to be so. 

14. Eulowa, (? Conrad, 186? Check-list, Miocene foss., North America, 
Smiths. Misc. Coll., No. 183, 1864, p. 7). Shell like Astarte, somewhat produced 
posteriorly, hinge apparently with three cardinal teeth in the left valve, the two 
teeth on the sides being much smaller than the median one, and two teeth in the 
right valve. The type of this genus seems to be Venus latisulcata, Con., (Mioc. 
foss., p. 40). I have not met with the original description of Huloxa, and only 
know it from Meek’s reference. 
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15. Astarte, Sowerby, 1817, (Crassina, Lam., 1818). Shell sub-trigonal 
or sub-orbicular, with attenuated, pointed, approached beaks ; surface concentrically 
striated or laminated, hinge with three cardinal teeth in each valve; in the right 
the anterior and posterior are very small; in the left valve the median and 
sometimes posterior are large, and the anterior is sometimes only indicated, as 
well as a lateral tooth, situated just above the muscular impression; ligament 
long, generally lodged in a depression and supported by fulera; muscular impres- 
sions rounded, or ovate, deep; internal margin of shell smooth or crenulated. 

The first authentic specimens of Astarte appear with the mesozoic period 
and continue up to the present time, being mostly found in northern seas. 

Mr. Conrad (Am. Journ. Conch., v, p. 46,) suggests that Sowerby’s oolitic 
type species Astarte lurida is generically distinct from the recent northern forms 
which Lamarck called Ovrassina. I have compared this type species also with 
recent Astarte, and I find that in some of the more oval species there is also a 
thickening of the anterior lunular margin in the right valve, as noted in the 
fossil lurida. I do not think that they could be on that account generically 
separated, though I admit that there are probably several other genera represented 
among the fossil species which we call Astarte; I would particularly allude to 
Eriphyla, Grotriania, and Myrtea, a sub-genus of Lucina. Very closely allied to 
the last, if not identically the same, is Conrad’s Lirodiscus. 

15 a. Gonilia, Stol., 1870. Shell orbicular, small, hinge with three distinct 
cardinal teeth in each valve, surface with angular striz, no epidermis; type, 
Lucina? (or Astarte) bipartita, Philippi, (Abbild. and Besch. Conch., vol. ii, 
Astarte, pl. 1, fig. 9; non A. bipartita, Sow.). The round, rather Lucinoid form 
and the angular striation of the surface indicates in this species a distinct 
section of Astarte, similar to Cyclas, a sub-gen. of Lucina. 

16. Grotriania, Speyer, 1860, (Zeitsch. d. deutsch. Geol. Gesellsch., vol. xii, 
p. 496). Shell roundish, moderately compressed, concentrically suleated or striated, 
lunula and area very deeply excavated; beaks produced and pointed, hinge with 
two or more (often three) cardinal teeth in the right and two in the left valve, 
the middle tooth in the former and the anterior in the latter being the strongest; 
each valve with a rib-like marginal lateral tooth on either side, accompanied by 
a groove, muscular impressions oval, moderately excavated, internal margin finely 
crenated. Type, Grot. semicostata, Speyer, from the oligoczene beds of Scellingen. 
One species also occurs in the South Indian cretaceous rocks. 

This genus greatly resembles in external form an Asétarte, but is readily 
distinguished from it by the presence of the peculiarly elongated lateral teeth and 
the deep lunula and area. The cardinal teeth equally easily distinguish the genus 
from Hriphyla, Gabb, ( posryzivaz_), in which the pallial line is truncate posteriorly, 
or more or less distinctly sinuated. 

17. Preconia, Stol., 1870. Oval, elongated, solid, very inequilateral, beaks 
sub-anterior, approached, incurved, surface concentrically lamellated or striated ; 
muscular impressions strong; hinge with two cardinal teeth in the left and three 
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in the right valve, the anterior in the latter being often obsolete and the 
posterior are in both elongated; sometimes there appears to be an indication 
of a posterior lateral tooth; type, A. terminalis, Rémer, from oolitic rocks. This 
genus includes a great number of chiefly lower and middle mesozoic species ; there 
are scarcely any known from cretaceous deposits. The well known Ast. rhom- 
boidalis, Ph., is another form of the same genus. The species have been mostly 
referred to Cardita, and they are the representants of Mytilicardia in the asrarriv x. 

18. Gouldia, Adams, 1851. Shell sub-trigonal, concentrically sulcated ; 
hinge with one sub-anterior cardinal tooth in the right and two cardinal teeth 
in the left valve, the anterior being very small; an elongated anterior lateral 
tooth is present in each valve; in other respects similar to <Astarte. Type, 
G. minima, Montg. Species of Gouldia already occur in jurassic rocks, but 
they are not numerous, though wherever the specimens are met with, they 
generally are found in large numbers. 

19. Alveinus, Conrad, 1865, (Am. Journ. Conch., i, pp. 10 and 188). ‘ Smooth, 
anterior, posterior and ventral margins channeled within; hinge of right valve 
emarginated under the apex, and having one pyramidal tooth anteriorly ; hinge of 
left valve with a pit under the apex, and two diverging teeth anteriorly.” Type, 
Al. minuta (-us), Con.; this is apparently the same species which Conrad first 
(1. cit., p. 10,) noted as A. parva (-us), from tertiary rocks of Mississippi. 

20. Goodallia, Turton, 1822, emend. Deshayes, (Paris foss., 2nd ed., 
i, p. 781; Pachyodon, Gabb, 1868, Am. Journ. Conch., iv, p. 198). Shell smooth 
or concentrically finely striated, ovately elongated, beaks anterior or sub-anterior, 
pointed, incurved, right valve with a single large median cardinal tooth, left valve 
with two comparatively small, thin, and elongated teeth, sometimes slightly bifid, 
and occasionally with a thin sub-obsolete lateral tooth, pallial line simple, sub- 
truncate posteriorly ; type, G. miliaris, Defr., from the Paris basin. This genus 
appears rather numerously represented in eocene rocks of Europe and America; it 
is probable that some of the small smooth jurassic Astarte will also have to be 
referred to it. 

21. Lutetia, Desh., 1860, (Paris foss., 2nd edit., i, p. 787). Shell small, ovate 
or roundish, beaks obtusely pointed; hinge with two diverging cardinal teeth 
and one placed longitudinally below the anterior cardinal margin in each valve. 
Type, LZ. Parisiensis, Desh., from the Paris basin. Only two species are as yet 
known. 

22. Micromeris, Con., 1866, (Check-list, eocene fossils; Smith. Mise. Coll., 
No. 200, p. 5). As the type of this genus Lea’s Astarte parva and minor (Contb., 
p- 63,) have probably to be considered. The shells are trigonal, with produced 
somewhat attenuated rather straight beaks, ventrally rounded, slightly inflated, 
striated, or sulcated on the surface; the hinge appears to have two small cardinal 
teeth in the left and one in the right valve, and one long posterior lateral tooth 
this in each. Conrad (I. cit.) also refers Astarie minutissima, Lea, to Micromeris, 
but for he formerly proposed the name Pleromeris. 
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23. Goodalliopsis, Rain. et M.-Chalmers, 1863, (Journ, de Conchil., p. 194). 
Shell similar to Goodallia, but the hinge has two cardinal and one distinct, 
elongated posterior lateral tooth in each valve; the authors of the genus simply 
say, dentibus lateralibus elongatis, prominentibus, which may mean that both 
anterior and posterior lateral teeth are present, but the figure of the hinge does not 
show any anterior lateral teeth. The type species, G. Orbignyi, is from the eocene 
beds near Fercourt. 

24. Woodiu, Desh., 1860, (Paris foss., 2nd edit., i, p. 790). Shell sub- 
orbicular, with obtuse beaks, slightly tumescent, margins internally crenulated ; 
hinge with one large grooved cardinal tooth in the right and two diverging teeth 
in the left valve; sometimes with small sub-obsolete lateral teeth close to the 
cardinal. Type, WV. digataria, L., from the Mediterranean. Deshayes describes 
three eocene species from the Paris basin. The genus appears to differ from 
Goodallia only by its more rounded shape and internally crenated margins, the 
hinge being in both very similar. 


b. Sub-family,—CARDITIN 2. 


25. Matheria, Billings, 1858. Shell elongated like Pleurophorus, concen- 
trically striated, beaks anterior, hinge of left valve with two, of the right with one 
small cardinal tooth; type, JL tenera, Bill., from the Trenton group of Canada, 
(see Geol., Canada, vol. i, p. 147). 

26. Pleurophorus, King, 1848, (Perm. foss., p. 180). Shell elongated, 
very inequilateral, moderately tumid, posterior surface radiately ribbed; hinge 
with two radiating cardinal, and one posterior lateral tooth in each valve; 
anterior muscular impression very deep with a small superimposed pit. Type, 
P. costatus, Brown, sp. King mentions that the triassic Cardita crenata, Goldf., 
also belongs to this genus, but its cardinal teeth are more similarly formed to those 
of Cardita than to the type of Pleurophorus, and the species, therefore, is rather 
referable to the next genus. 

27. Paleocardita, Con., 1867, (Am. Journ. Conch., iii, p. 11). Shell elon- 
gately trapezoid, inequilateral, moderately inflated, radiately ribbed; hinge with 
two blunt cardinal teeth and one posterior lateral tooth in each valve. Conrad 
proposed this genus for the triassie Cardiwm austriacum, Hauer, (Cardita id. apud 
Stoppani), but the better known Cassian Cardita crenata may rather be considered 
as the type of the genus. The principal cardinal tooth is thick and blunt, formed 
exactly as in Cardita, and what is termed anterior cardinal is, strictly speaking, 
a sub-lunular tooth, and could with equal propriety be called anterior lateral. I 
believe that to this genus should also be referred a great number of cretaceous 
Caurdite of the type of C. Dupiniana, d’Orb. I have seen small specimens of 
this species without a trace of a lateral tooth, but one large specimen in our 
collection has a small, though distinct, posterior lateral. These cretaceous 
Cardite, or Mytilicardie, mostly differ from the recent species of the last genus 
by the want of an anterior insinuation of the ventral margin, where in true 
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Mytilicardie there should be a small gape; the posterior cardinal is also less 
elongated in the fossil forms. 

28. Pleuromeris, Con., 1867, (Amer. Journ. Conch., iii, p. 12). Shell sub- 
triangular, radiately ribbed, hinge in the right valve with one broad, furrowed, 
recurved tooth, in the left with three teeth, the anterior one small and fitting into a 
cavity in the opposite valve. Type, Cardita tridentata, Conrad, (Mioe. foss., p. 76)- 

29. Miodon, Carp., 1864, (Ann. and Mag. Nat. Hist., 3rd ser., vol. xiv, p. 424). 
Carpenter describes as the type of this genus IZ. prolongatus, a recent species. This 
shell is ovately sub-trigonal, small, solid, ventrally much produced, with the umbones 
situated anteriorly, radiately ribbed, the ribs being partially intersected by concen- 
trie sulcations ; hinge in the right valve with one posterior cardinal and one ante- 
rior lateral tooth, left valve with one triangular anterior and one elongated posterior 
cardinal, and a very small anterior lateral tooth. 

It is rather difficult to point out the difference of this genus from Pleuromeris ; 
both appear to be very much alike, for the interpretation of the hinge-teeth in 
these minute shells is generally not an easy task. Carpenter says that a species of 
Miodon made its first appearance in the great oolite with Astarte orbicularis, Sow., 
(Min. Conch., pl. 444, figs. 2 and3). Sowerby (I. cit., p. 64,) describes two species, 
A. orbicularis and pumila; the figures on the plate have been transposed, neither of the 
species is radiately ribbed, the first has an anterior lateral tooth in the right valve, 
the second has an anterior and posterior in the same; they do not belong to the 
same genus, but as I am not acquainted with the species themselves, I would not 
venture to pronounce anything certain regarding their generic determination. The 
first species is perhaps an LEriphyla (posrviivm), and the second a Gouldia. 
Carpenter further refers to his Wiodon an Astarte corbis, which is said to appear 
among “Searles Wood’s Crag series.” Ido not find the species mentioned in 
S. Wood’s Crag fossils, but he has a Cardita corbis, the description of which closely 
resembles that of J/iodon. 

30, Pleromeris, Con., 1865, (Am. Journ. Conch., i, p. 9). This was proposed 
for another small triangular radiately ribbed species, Astarte minutissima, Lea, 
(Cont., p. 64, pl. 2, fig. 89) ; it appears to have two minute cardinal teeth in the left, 
one in the right valve, and a long posterior lateral in each. In his list of North 
American eocene shells, (Smith. Mise. Coll., No. 200, 1866), Conrad quotes the 
same species as Wicromeris, which again shows the uncertainty prevailing in the 
determination of these little shells. Meek in the list of North American miocene 
shells (Smith. Misc. Coll, No. 183, 1864,) quotes two species, Venericardia 
(Pteromeris) abbreviata, Con., and V. (Pt.) radians. 

31. Cyclocardia, Con., 1867, (Am. Journ. Conch., iii, 191). “ Rounded, radi- 
ately costate, covered with a rough epidermis; hinge with two robust teeth in the 
left valve, directed obliquely backwards, the posterior one elongated and slightly 
curved; anterior tooth of the right valve rudimentary.” Type, C. borealis, Con: 
‘The author states that this form differs from Cardita by the rough brown epidermis’ 
and by the anterior cardinal tooth being obliquely directed backwards, and an 
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elongated anterior muscular impression. Whether these differences hold good in a 
comparison with the type species of the next genus appears very doubtful. 

32. Venericardia, Lam.,1801. Recluz in an account on the anatomy of Car- 
dita and Venericardia (Journ, de Conch., 1862, vol. x, p. 109, &c.), considers as the 
type of the latter genus VY. australis? figured in Enc. meth., p. 232, fig. 5, and points 
out that this species has a peculiar posterior partition in the mantle, in which there 
is a single siphon included, and it has two pairs of gills on each side, while all the 
Cardite, he states, have two siphons without a partition and only one gill on either 
side. The shell is sub-trigonal, moderately inflated, radiately ribbed ; hinge with 
one somewhat posterior cardinal tooth in the right, and two in the left valve, the 
posterior being elongated, as in Cardita. According to this account there would 
seem hardly any doubt as to the distinction of the animal of Venicardia australis 
from that of Cardita, but it is still necessary to know something more of the char- 
acters of the animals and shells of this and allied species before it is advisable 
to make use of the distinctions indicated in the determination of shells alone. 

Formerly such forms as Cardita antiquata, Linn., with a roundly trigonal 
shape, have been referred to Venericardia, but this character of form seems now 
insufficient, because in every other respect of shell-structure there is no essential 
difference to be traced from the next genus. Recluz says that the specimen 
which he examined is from the Senegal. Should the species not be the same as 
* C, ajar” of Adanson, which is Blainville’s type of Cardiocardita? This last 
name has lately been again introduced by some American authors as a sub-genus 
of Venericardia, but what its distinctive characters properly are I have not been 
able to ascertain. 

Lamarck’s type of Venericardia is apparently Venus imbricata, Gmelin, 
a fossil species from Grignon. This, judging from Deshayes’ figure in his first 
edition of the Paris fossils, seems to be very closely allied to Conrad’s Cyclo- 
cardia, having two elongated oblique posteriorly directed cardinal teeth in the 
left valve and a somewhat clongately oval anterior muscular impression. Nov, it is 
required to ascertain whether these (apparently not very important) characters 
of the shell also occur in the form quoted by Recluz as Ven. australis? and 
whether this is the same as (Cardita) ajar of Adanson. Should these suppositions 
prove correct, Venericardia and Cardiocardita would be identical, and probably also 
Cyclocardia, and Recluz’s examination of the animal would apparently confirm the 
propriety of the generic distinction. But how many other fossil forms have to be 
referred to Venericardia will depend from a further very careful examination and 
comparison of the species. I do not think that we have as yet sufficient materials 
to carry out Recluz’s suggestion to the effect, that Venericardia belongs to an 
altogether different family from that of the Asrarrizx. Some discrepancy cer- 
tainly exists between his anatomical account and what I saw of the anatomy 
of Cardita and Mytilicardia, and until many more species have been examined, 
I do not think any generalisation of the conclusions will be very sound. What 
should in such a case be, for instance, done with Gouldia, when compared with 
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Astarte? The cases are perfectly similar (see p. 273, &e.). A slight alteration of 
an organ for a certain purpose may not always be equivalent to a change in the 
entire organisation of the animal! 

33. Cardita, Brug., 1789, (Actinobolus,* Klein, apud H. and A. Adams). 
Shell rounded or cordiform, strongly radiately ribbed; hinge with one strong 
triangular cardinal tooth in the right and two teeth in the left valve, the posterior 
one being moderately elongated ; anterior muscular impression somewhat elongated 
with a small pit above it, posterior muscular impression broadly oval, pointed above. 
Type, Car. sulcata, Lam. I have already pointed out the difficulty in properly 
distinguishing between Venericardia and Cardita. We must await further examina- 
tion on this point. In the determination of the shell we shall very probably not 
be able to make use of these indicated generic distinctions. Cardita is sparingly 
represented already in the early mesozoie epoch and continues up to the present 
time. 

Conrad called some of the cretaceous species at first Pseudocardia (Am. 
Journ. Conch., 1866, ii, p. 103), for which name he subsequently substituted 
Vetocardia (ibid, 1868, iv, p. 246), as the type of which Venericardia Dupiniana, 
d’Orb., can fairly be taken. I have perfect specimens of both the valves of this 
species before me, and I can see no great difference between them and other 
typical Cardite,—form of shell, hinge-teeth, muscular and pallial impressions are 
almost perfectly identical in both, except perhaps that the posterior cardinal teeth 
are less elongated and thicker. In one large specimen of the left valve, there is, 
as already stated, a distinct indication of a posterior lateral tooth, but in two 
other somewhat smaller well preserved valves there is no trace of it. If at all 
distinguished from Cardita these forms are identical with Paleocardita, (see p. 280), 
but certainly the name Vetocardia has no signification. In vol. v, p. 48, of Am. 
Journ. Conch., Conrad gives a fresh characteristic of the hinge from a Haddon- 
field specimen. It quite agrees with that of Ven. Dupiniana of d’Orbigny. 

34. Dytilicardia, Blainy., 1824. Shell elongated and tumid, hinge-teeth 
quite similar to those of Cardi¢a, but thinner, internally insinuated below the 
beaks, and generally somewhat more elongated than in the former genus; anterior 
muscular impression rounded, posterior somewhat elongated. ‘Type, JZ. calyculata, 
Brug. 

The difference between Mytilicardia and Cardita is to a certain extent really 
a structural one, though at first it does not appear to be very marked. The very 
inequilateral form of the shell with almost quite anterior or sub-terminal tumid, 
but very closely approached beaks, causes an essentialand constant change in 
the form of the hinge-teeth, though their number remains quite the same. 
H. and A. Adams say that the posterior cardinal tooth in the left valve is 
double, which is comparatively rarely the case, and I have not seen a single 


* Pending the differences to be yet traced out between the former and the present genus, I think it more advisable 
not to introduce Klein’s name, but retain that of Bruguiére, especially as it had been shortly after its proposition 
carefully emended by Lamarck. 
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species in which the two laminze forming it were equally developed. The fulera 
supporting the ligament may be sometimes taken for a part of the tooth, but 
they do not, strictly speaking, belong to it. The anterior muscular impression 
is in Wytilicardia usually the smaller one, while in Cardita it is larger than the 
posterior. Many of the species of the present genus (as restricted) also differ 
in habitat from the former, being commonly found in holes of rocks and corals, 
though not apparently perforating them voluntarily. The animal has a small 
foot with a distinct byssus which is wanting in Cardita. 

H. and A. Adams distinguish three sub-genera under the names of Beguina, 
Bolten, Glans, Mihlf., and Thecalia, H. and A. Adams. Of the first, WZ. semi- 
orbiculata, Linn., of the second, WZ. trapezia, Linn., are to be considered as types; 
the species differ slightly in form and habitat, and may be said to form conve- 
nient sections of the genus. ‘The last which has been proposed for Cardita 
concamerata, Chem., has the interior margin peculiarly folded on itself. 

35. Carditamera, Con., 1838, (Mioc. foss, p. 11; Lazaria, Gray, 1853, apud 
H. and A. Adams). Shell elongated, moderately tumid, inequilateral, beaks 
depressed, sub-anterior, surface strongly radiately ribbed ; hinge with two cardinal 
and two lateral diverging teeth in each valve, the posterior teeth being in each case 
much elongated, the anterior short and more or less pointed, sub-lunular. Type, 
C’. arata, from miocene beds of North America. Of recent species only few have 
been described under the name of Lazaria. 


List OF CRETACEOUS SPECIES. 

Opis (see Pictet and Campiche, Pal. Suisse, 4™ ser., 3™ part., p. 327). 

1-16.—Opis Neocomiensis, Isara, Lorioli, Dubisiensis, Mayori, ornata, Hugardiana, lineata, 
Coquandiana, elegans, Guerangeri, Ligeriensis, annoniensis, Truellei, bicornis,* and pusilla are enu- 
merated by Pictet and Campiche. The form of Opis is so characteristic thatthe genus cannot 
be easily mistaken with another, but which of the species belong to the genus Opisoma can only 
be decided by the examination of the hinge. I have only seen tolerably good specimens of Jicornis, 
which is an Opisoma ; and the same is most probably the case with Zruellei.—O. galeata, d’Orb., 
Cardium galeatum, Miller, is a Trigonocelia (vide postea, family ARCID ). 

17.—Op. Cenomanensis, Guéranger (Album pal. de la Sarthe, 1867, pl. 16, fig. 3). The 
figure is very indistinct, it is impossible to identify the species from it. 

18-19.—Op. megalodus and brevirostris are described by Eichwald from Russia (Leth. ross., 
10™ livr., pp. 634 and 637). 

20.—Op. bioculata, Kner, sp., (Cardita), Favre, Desc. Moll. foss. de Lemberg, 1869, p. 117, 
is a very remarkable bilobate form, and it would be interesting to examine its hinge. 

21-23.—Op. bicarinata and del/a, Conrad, (Journ. Phil. Acad., new ser., iii, p. 327,) and 
Op. Haleana, d’Orb., (Prod. ii, p. 238,) are the only species as yet recorded from America; they are 
all very insufficiently characterized, and Meek in his Check-list of cretaceous fossils (Smiths. 
Mise. Coll., No. 177, 1864, p. 11,) questions their generic determination. 

24.—Op. undata, Con., is quoted from Palestine. 


* This species of Geinitz is identical with d’Orbigny’s O. Galliennei (Pal. frang. cret., pl. 257 bis, fig. 5,) which 
is not mentioned in the text, nor in the Prodrome. O. Zruellei, which d’Orbigny (Prod.) and Pictet identify 
with bicornis, differs by being less high and having the ventral margin produced, convex, while in dicornis it is 
truncate. (See also Guéranger in Album Pal. de la Sarthe, 1867, pl. 22, fig. 13.) 
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25-26.—Opis repleta and Opisoma Genitziana, n. sp., are found in the lower series of the South 
Indian cretaceous deposits. 


Astarte (see Pictet and Campiche, l. cit., p. 316). 

There are particularly three genera of shells, Cyprimeria, Dosinia, and Eriphyla (see p. 156), 
with which fossils.of the form of Astarte can easily be confounded, when the internal structure of 
those fossils is not well preserved. riphyla especially seems to be largely represented among the 
fossil Astarte, as recorded at the present time, and probably all the species which have an indication 
of a posterior pallial sinus belong to the former genus ; they can scarcely be referred to Astarte, for 
the single anal opening which the animal of this last possess lies behind the posterior muscular 
sear, but not below it, where the formation of a sinus, if present, must be due to the development 
of muscles supporting a branchial siphon, or at least a special branchial opening; neither of these 
are, however, present in Astarte. 

27-31.—A. gigantea, helvetica, Beaumonti, transversa, and Moreana are probably all species of 
Eriphyla ; the inequilateral shape and large size of the shells does not agree with Astarte. 

32-44.—A. Valangiensis, pseudostriata,* illunata, Germani, Marcouana, Icaunensis, disparilis, 
Essertensis,t subcostata,t numismalis, subformosa, Fittoni, subacuta are all neocomien species, mostly 
of a characteristic sub-triangular form. 

45.—A. subdentata is a Gouldia. 

46-47.—A. elongata§ and sinwata; the former is much elongated, but in other respects true to 
the type; it has not the oblique hinge-teeth of Preconia. 

48.—A, / discus is probably a Cyprimeria, or rather an Hriphyla, as it appears to possess a deep 
lunule. 

49.—A, Astieriana. 

50-52.—A. obovata, Buchi, and levis are species of Priphyla. 

53.—A. Dupiniana? may be a Cyprimeria. 

54-55.—A. Rhodani and Sabaudiana have apparently the deep lunule, and the first also the 
small pallial sinus, of Hriphyla. 

56.—A. Alobrogensis is probably a Grotriania. 

57-58.—d. Bellona and Pictetiana. 

59-60.—A. striata (Koninckii, D’ Arch.,)|| and concinna are species of Hriphyla; they are both 
from Blackdown and most likely one and the same species. 

61.—A. formosa, ?a Gouldia. 

62.—A. multistriata. Ido not know a single genus of the AsTarTip# in which to place this 
remarkable shell ; the radiating striation between the concentric lamella and the large circumscribed 
lunula strongly suggest a comparison with Venus, particularly the species of the sub-genus Chione 
(VENERIDA, p. 148). 

63.—A. Guerangeri (see Guéranger, Album Pal. de la Sarthe, 1867, pl. xvi, fig. 6,) also does 
not appear to be an As¢arte ; the shell should be compared with Lucinopsis (TELLINID, p. 121). 

64.—A. angulata, Guéranger, (Alb. pal., 1. cit., pl. xvi, fig. 5,) is a Gouldia. 

65.—A. granum, Math., sp., (Venus id., Cat. org. foss., p. 153, pl. 15, figs. 7-8). The con- 
vexity of the shell, noticed in Matheron’s description, would suggest that the species rather belongs 
to Lucina than to Astarte. 


* A. substriata, Leym., apud Eichwald, 1. cit., p. 631. 

+ Rech. Geol. de la Savoie, &e., par A. Favre, tome i, 1867, p. 377, pl. C, fig. 11. 

{ This is A. laticosta of Deshayes apud Leymerie. Eichwald (Leth. ross., 10e™ livr., p. 627,) quotes it under 
that name from the so-called neocomien beds near Khoroschéwo. Deshayes in a letter to Zittel suggests to call it 
Leymerii, which must give way to d’Orbigny’s name (see Denksch. Akad., Wien, xxiv, 1865, pt. ii, p. 156, and 
also Coquand, Monog. Etage Aptien, 1865, p. 126). 

§ Ast. Remeri, Rouill., apud Eichwald, Leth. ross., 10e™ livr., p. 630. 

|| Erore typico Konducki, dArch., apud Eichwald, Leth. ross., 10e™ livr., p. 633. 
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66,—A. difficilis has a very characteristic name, for all we know of it is that it is “ round,” 

67-68.—A. similis* and daticostata are species of Gouldia. 

69.—A. Giimbeliz, 

70-74.—A, acuta, nana, porrecta, celatat and Remerit are apparently Gouldia. 

75.—A. Benedeni, Miiller, (Pet. Aach. Kreidef. Suppl., 1859, p. 11, pl. 7, fig. 12) ; this may 
be a species of Pleuromeris, or Oyclocardia, but it does not agree with Astarte. 

76.—A. Miqueli, Miller, (ibid. p. 12, pl. 7, fiz. 13,) strongly recalls the form of an Eriphyla. 

77.—A. circularis, Guéranger, (Album pal. de la Sarthe, 1867, pl. 15, fig. 12, and pl. 16, 
figs, 7-8). 

78.—A, Mosquensis, d’Orb., (Eichwald, Leth. ross., x livr., p. 621,) is considered a neoco- 
mien species and is most probably an Lriphy/a. 

79.—A. borealis, ’Orb., non Nilson, (Hichwald, ibid. p. 622). The change of the 
specific name may be deferred until the generic character of this species has been fully 
ascertained. 

80-81.—A. Veneris and ovoides, Buch, Eichwald, ibid. pp. 625 and 628. 

82-83.—4. porrecta, Buch, and sub-obtusa, @Orb., Eichwald, ibid. pp. 629 and 630, from 
the Neocomien of Russia. 

84.-89.—A. lurida, dimidiata, gravida, prineeps amygdala§ and triangularis (non idem Mont., 
a recent species,) are described by Coquand from the Aptien of Spain (Monog. de Vétage 
Aptien, &e., 1865, p. 122, &c.). None of the species are very characteristic forms as compared 
with typical Astarte, but as neither the hinge-teeth nor the internal characters of the shells are 
pointed out, it seems useless to suggest any alterations in the generic names. 

90-91.—Astarte mantica, Loriol, (Pal. Suisse, 4™° ser., Monog. de Pétage Valangien, &e., 
1868, p. 29,) is to all appearance a true Praconia, and to the same most probably also belongs 
Cardita cultrigera, Loriol, (ibid. p. 80). 

92-99.—A. cardiniformis, amygdala (non idem Coq; 1865,) lacryma, saharensis, Adherbalesis, 
Gabe, punica, and Delettrei are noticed by Coquand from the Province Constantine (Geol. and 
Pal. Const., 1862, pp. 196-197). 

100.—Ast¢. Herzogii, Krauss, (Nov. Acta Acad. Leop. Carol., xxii, pl. ii, pp. 447, &c.), from 
the so-called lower cretaceous (? jurassic) beds of South Africa, is a Grotriania. 

Ast. Bronni, Krauss, ibid p. 449, 1s most probably a Lemondia (see further on, family 
TRIGONUDS.) 

101-107.—A. crenulata, gregaria, lineolata, octolirata, pasilis, Texana and Washitaensis are 
quoted from North America in Meek’s Check-list of cretaceous fossils (Smiths. Mise. Coll., 
No. 177, 1864, p. 11). 

108-110.—A. Conradiana, Mathewsonii, and Tuscana are from California (Pal. Calif., i, 
pp. 178-179). 

111.—A. dubia, d’Orb., Voy. Am. merid., tom 3™°, 1842, p. 105. 

112-113.—A. éruncata, Buch, (ibid p. 25), and A. ewotica, d’Orb., (ibid. p, 83) ; the last is 
either a Praconia or a Caryatis. 

114-124.—From Palestine Conrad described in Off. Rep. of Lynch’s exped. A. mucronata, 
undulosa, lucinoides, sub-cordata, Syriaca, orientalis, pervetus, engonata (?), arctata. I only know 
these names from Fraas’ reference in Wiirt. Natur. Jahresh., xxiii, 1867, p. 234; he says that the 
last seven names are based upon undeterminable casts. A. undulosa he believes to be A. formosa, 


* Favre (Moll. foss. de Lemberg, 1869, p. 115,) identifies with this species A. sub-equilateralis, Alth, from 
Galicia. 

+ See Gouldia planissima, Forbes, p. 289. 

t Miiller, 1851, non A. Remeri, Rouill. (Bull. de Mose., 1849, p. 395, pl. m, fig. 103), = A. elongata, VOrb. 

§ Non A. amygdala, Coquand, Constant., 1862, p. 196, pl. 8, figs. 19-20. 
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Sow., and quotes besides A. substriata, Leym. = pseudo-striata, d’Orb. Pictet and Campiche 
(Pal. Suisse, 4™° ser., 3™° part., p. 322,) add from Lynch’s exped. A. dintea and sub-lineolata of 
Conrad. 

125.—Astarte corbicula, Con., (Am. Journ. Conch.,, iii, p. 12), is changed by the same author 
(American Journ. Conch., v, p. 43,) into Vetocardia crenalirata, Conrad ( ?= Astarle crenulirata, 
Lea). I have already noticed the strange association of fossils which Mr. Conrad first quoted as 
species of his genus Vefocardia, but even those which he subsequently regards as typical of that 
supposed genus are, I believe, as regards character of the hinge, not distinct from his Pa/leocardita. 

126 127.—Gouldia decemnaria and declivis, Con., (Am. Journ. Conch., v, p. 48), are from 
New Jersey. 

128-130.—The following species occur in the South Indian cretaceous deposits: Grotriania 
jugosa, Gouldia planissima, and G. trigonioides. 


Cardita (see Pal. Suisse, 4™° ser., 3™° part., p. 339). 

The distinctions between Cardita and Mytilicardia can only be indicated from the external 
shape of the shells; which of them should be referred to Venericardia it is for the present quite 
impossible to say. If we have to go by the comparison of recent forms with fossils, (and there is 
no better course to be adopted), there certainly appear to be very few cretaceous Cardite. 

131-138.—C. Sancte-crucis, Neocomiensis, quadrata, Villersensis, Stabileana, Orbignyana, 
Faldensis, fenestrata, are forms which are closely related to Mytilicardia; it is possible that 
Conrad’s name Pal@ocardita may be more appropriate for them (vide p. 280), but I have no 
good specimens of any of these species for examination.  C. fenestrata is not unlike a Venerupis. 

139.—C. Meriani resembles in form Pleuromeris, and also Pteromeris, of Conrad. 

140.—C. Gurgyacensis. 

141-152.—C. Dupiniana, (see p. 280), evaltata, tenuicosta (? = Venericardia tenuicosta, 
Sow, apud Fitton), clathrata, rotundata, Constantii, Argonensis, Cenomanensis,* dubia, Guerangeri,* 
tricarinata,* Cottaldina, are all of the same type and have to be referred either to Mytilicardia 
or to Paleocardita. 

153-154.—C. parvula and semistriata may be true Mytilicardia, but the specimens figured are 
very imperfect. 

155.—C. Genitzit, (Ven. tenuicosta, Sow., apud Geinitz) is a peculiar form which should be 
carefully examined whether it belongs at all to the present group of shells. 

156.—C. granigera is either a true Cardita, or possibly a Pteromeris. 

157.—C. Reynesi is a true Mytilicardia. 

C. biloculata is an Opis (see p. 284). 

158.—C. Hebertiana is said to be a quadrangular, ribbed species ! 

159.—C. pinguis, Coquand, Mon. Etage Aptien de ’ Espagne, 1866, p. 122. 

160-164.—C. Forgemolli, Nicaisei, Delettrei, Beuquei, and Bocchi are described by Coquand 
from Algiers (Geol. and Pal. de la Prov. Constant., 1862, pp. 199-201, &c.). 

165-172.—C. eminula, subquadrata, and subtetrica are from North America (see Meek’s Check- 
list of cretaceous fossils, Smiths. Mise. Coll., No. 177, 1869, p. 11). Conrad has besides from the 
so-called lower eocene (? cretaceous) beds Venericardia Blandingi, densata, Hornii (= planicosta, 
Con., an idem Lam.)+, perantiqua, and regia (see Check-list eocene foss., Smiths. Mise. Coll., 
No. 200, 1866, p. 5). 

173.—C. veneriformis, Gab), Pal. Calif., i, p. 215; (?) C. alticosta, Gabb, (ibid., vol. ii, p. 268). 

174.—Cardita Jaquinoti, d’Orb., is the only species which occurs in Southern India. 


* See Guéranger, Album paléont. de la Sarthe, &c., 1867, pl. xvi. 
t See Pal. Calif., ii, p. 243. 
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OPIS, Defr., 1825, (see p. 276). 
1. Opis RepLETA, Stoliczka, Pl. X, Figs. 9-10. 


O. testa sub-quadrangulari, inequilaterali, tumida, umbonibus attenuatis, valde 
projicientibus instructa, concentrice confertim costulate striata; lunula lata ovato- 
cordata, profunda; area minori, moderate excavata ; cardine dente unico crasso in 
valoula dextra, duobus in v. sinistra alterum amplectentibus instructo ; impressionibus 
muscularibus rotundate ovatis, haud profundis ; margine interno obsolete crenata. 


Height of shell (including the prominent beaks) : its length Rape RUS: 


Thickness of same See ah 5a Rota ” O84 


This is an almost rectangular, strongly tumid species, inequilateral, and with 
very prominent attenuated beaks, with the surface rather coarsely concentrically 
striated; the lunula is larger* and deeper than the area; the internal margin is 
obsoletely crenulated. The cast (fig. 9) shows the impression of a large median 
cardinal tooth in the right and two teeth in the left valve, proving the species to 
be a true Opis. 

Locality West of Odium, in an earthy limestone; only the two figured speci- 
mens were found. 

Formation.—Ootatoor group. 


OPISOMA, Stol., 1870, (see p, 276). 
1. Opisoma GuInitz1ana, Stoliczka, Pl. X, Fig. 11. 


Op. testa subtriangulari, angusta, inequilaterali, umbonibus sub-obtusis antice 
versus incurvis instructa, antice rotundata, postice obtuse angulata et producta, carina 
Sorti et prominenti ab wmbonibus ad terminationem infero-posteriorem decurrente 
suppeditata ; margine inferiori fere recto; lunula cordiformi, lata, profunda, intus 
minute striata, fere dimidio totius altitudinis teste equante; area altudini teste 
equante, moderate excavata, medio elevata ; superficie costulis concentris confertis- 
simis, in regione areali minus distinctis tecta ; cardine in valva dextra dentibus tribus 
cardinalibus perlongis instructo. 

Height of shell : its length at the inferior margin “5 Bre LeG 
Approximate thickness of both valves about equal to the length of shell. 

This elegant form is closely allied to P. bicornis, described by Prof. Geinitz 
from the Pliner beds of Saxony; it differs from this species by being a little 
longer and more regularly triangular, while at the same time in the European fossil 
the beaks are higher and more attenuated. 

Locality.—Near Moraviatoor, in an earthy limestone; only three imperfect 
specimens were found. 

Lormation.—Ootatoor group. 


* In fig. 10a (pl. x) the lunula ought to be somewhat larger; the figure only shows the internal lunular space, but 
the shading does not exhibit the thick and broad prominent margins surrounding it. The size of the lunula is well 


indicated in fig. 9a. 
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GROTRIANIA, Speyer, 1860, (see p. 278). 


1. Grorriania sgucosa, Forbes, Pl. X, Figs. 12-14. 


7. 


1846. Lucina jugosa, Forbes, Trans., Geol. Soc., Lond., vii, p. 142, pl. xvii, fig. 
1847. Py ornatissima, VOrbigny, Voy. d’Astrolabe, Paléont., pl. iv, figs. 27-28 ;—Lucina jugosa, auctorum. 


Grot. testa orbiculato lentiformi, superficie concentrice crasse costulata et minu- 
tissime striata, apicibus deplanatis et valde approximatis ; margine lunulari paululum 
insinuato ; lunula et area profundissime excavatis, earumque marginibus acute projici- 
entibus ; cardine dente antico cardinali in utraque valva sub-obsoleto, duobus positicis 
majoribus, quorwm medio in v. dextra maximo, dente laterali postico in valva dextra, 
antico in valva sinistra sub-obsoletis instructo ; impressione muscul. antica obliqua 
obovata, postica paulo minore, fere circulari; margine interno minutissime denticulate 
striato. 


Height of shell about equal to its length. 
Thickness of shell : itslength ... whe coe oss O47 


The orbicular form, slightly but very regularly convex valves, with flattened 
umbonal regions, the very deeply excavated lunula and area, the concentric lamellar 
ribs, which are besides covered with very fine strize of growth, and the fine internal 
crenulation of the margin are the most prominent characters of this interesting 
species. It is a true Grotriania, that is, an Astarte with deeply excavated lunule 
and area. 

Locality —Near Odium, in a ferruginous earthy limestone. 

Formation.—Ootatoor group. 


GOULDIA, Adams, 1851, (see p. 279). 


1. GovuLp1a PLANIssIMA, Forbes, Pl. X, Fig. 3. 


1846. Astarte planissima, Forbes, Trans., Geol. Soc., Lond., vii, p. 143, pl. xv, fig. 23. 
1847. »  ca@lata, Miller, Petref. Aach. Kreidef., p. 22, pl. ii, fig. 3. 


Gould. testa sub-quadrangulari, compressiuscula, margine areali et lunulari ad 
apicem angulum fere rectum formantibus, regione umbonali deplanata, postice paulo 
angustiore quam antice, et rotundate truncata ; superficie costis paucis (6-9) crassis 
concentricis tecta; cardine in valvula sinistra duobus dentibus cardinalibus, crassi- 
usculis et uno postico elongato laterali, in val. dextra tribus cardinalibus, medio 
maximo alteris sub-obsoletis, et uno laterali antico longo instructo. 

Height of shell : its length 60 at occ 0°90 
Thickness of both valves es is, ve ae 0:57 

I have compared authentic specimens, received from Dr. Bosquet, of Miller’s 
Astarte celata, and I can see no perceptible difference between them and our 
shell. The flattened umbones and the comparatively few but very strong con- 
centric ribs characterize the species, and distinguish it apparently from Miinster’s 
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Ast. similis (vide Zittel in Denksch. Akad., Wien, xxiv, pt. ii, p. 157, pl. 8, fig. 6), 

though I am not certain whether the two forms are really specifically distinct. 

Miiller’s celata does not differ by its triangular form from similis, as would be 

expected from that author’s figure, but both are almost quite identical in form. 
Locality.—Monglepaudy, in a grey calcareous sandstone ; apparently very rare. 
Formation.—Ootatoor group. 


2. GOULDIA TRIGONIOIDES, Stoliczka, Pl. X, Figs. 4-8. 


G. testa sub-triangulari, postice conspicuiter angustata et ad terminationem 
truncata, moderate compressa seu panlo tumidula, angulo plus minusve distincto ab 
umbonibus ad marginem postero-inferiorem decurrente notata, costulis 10-12 crassi- 
usculis concentricis, m regione lunulari et areali obsoletis ornata, margine interno 
minutissime denticulato; cardine im valvula dextra dentibus tribus cardinalibus, 
duobus anterioribus crassis sub-equalibus, postico sub-obsoleto, et uno longo laterali 
antico imstructo; tmpressionibus muscularibus profundis, ovatis, imp. postica 
paululum majore quam antica. 

Height of shell : its length 3 i. . 0°78 - 0°82 
Thickness ,, : BS eae oe are 0°55 - 0°60 

This species is readily recognised by its posterior narrowly truncate form. 
The thickness of the shell varies, and so does also the number of the ribs, but 
even if the latter are present in nearly as small a number as in G. planissima, 
there is always in the present species a slightly raised angular ridge observable 
extending from the beaks to the postero-inferior margin. Some of the more 
elongated specimens strongly resemble small concentrically ribbed species of 
Trigonia. The lunula and area are always well marked and surrounded with 
raised sharp edges, the ribs not extending on them. The hinge has in the right 
valve the two anterior cardinal teeth about equally strong and the posterior is 
almost obsolete, while in planissima the anterior cardinal is much smaller than 
the central one. 

Locality.—East of Anapaudy, in brownish sandstone; not common. 

Formation.—Trichinopoly group. 


CARDITA, Brug., 1789, (see p. 288). 
1. Carpita Jaquinoti, @’Orb., Pl. X, Figs. 15-21. 


1846. Cardita orbicularis, Forb., Trans., Geol. Soc., London, vii, p. 144, pl. xvii, fig. 11, (non idem, Sow., 1825). 
1846. * striata, a “ a 3 e Soh gs pl. xiv, fig. 1, (non idem, Sow., 1815) 
1847. Cardium Jaquinoti, d’Orb., Voy. Astrolabe, Pal., pl. v, figs. 23-25. 

1850. Cardium Jaquinoti, sub-striatum et orbiculare, A’ Orb., Prod. ii, p, 242 ;—eadem auctorum. 


Card. testa orbiculato quadrangulari, paulo longiore quam alta, tumida, inequi- 
laterali, umbonibus incurvis, approximatis, fere terminalibus instructa, superficie 


multicostata, costis ternatis parte mediana maxime elevatis et spinulose tuberculatis 
sulcis profundis fere cequidistantibus separatis; cardine in valva dextra dentibus 


OF SOUTHERN INDIA. 291 


duobus crassis divergentibus, antico brevi, postico valde elongato, in valva sinistra 
dente mediano parvulo, postico tenui et elongato instructo. 

Height of shell : its length “ioc bit sic 0°84 - 0°86 

Thickness ,, : i ves aEe a 0:77 - 0°80 

Although approaching to an orbicular form, this species is always a little 
longer as compared with its height. The ribs when well preserved are tricarinate, 
separated by very deep sulci. In each rib the median portion is the most pro- 
minent and ornamented with sharp laterally compressed tubercles. The lateral 
ridges appear to be nearly smooth; they are in some specimens more strongly 
developed than in others; there is, however, also on these a fine crenulation to be 
observed. Again, in some other specimens, particularly those of smaller size, the 
lateral ridges are nearly obsolete (see fig. 15), and the intermediate sulci are then 
considerably increased in width. If in such specimens the tubercles become worn 
off, they attain a rather different aspect from that they originally possessed; such 
worn specimens had been figured by Forbes as Card. orbicularis, and as Card. 
Jaquinoti by d’Orbigny. 

IT am not quite certain about the identification of Forbes’ Cardita striata, but 
I have no other species from the South Indian cretaceous rocks to compare with it. 
Upon examining Forbes’ original in the collection of the Geological Society of 
London, I found it much broken on the upper and posterior margins. The form and 
convexity of the shell and the number of ribs are in both (it and orbicularis) the 
same ; the surface is in the former much worn down, but the radiating strize on the 
ribs are tolerably distinct. I found in our specimens of orbicularis that, when the 
median portions of the ribs with their tubercles break off, this portion becomes 
bipartite, and thus with the addition of the lateral ridges each rib becomes quadri- 
partite. I regard the specimen described under the name of C. striata as a form 
of orbicularis in this altered stage. At least, unless proved by the discovery 
of better materials, it seems impossible to form any other conclusion. 

The hinge of the right valve of Jaquinoti has two unequal diverging cardinal 
teeth ; the anterior is shorter than the posterior, and both are of considerable thick- 
ness; in the left valve there is a small tubercular median cardinal and a much 
elongated, rather thin, posterior cardinal tooth. This dentition corresponds well 
with that of typical Cardita and not with Cardium, to which genus d’Orbigny 
referred the species. 

Locality —Ninnyoor, in white or brownish limestone ; not uncommon, 

Formation.—Arrialoor group. 


XXIX. Family,—_CRASSATELLIDZ. 


The animals have the mantle margins disunited, entire or finely cirrated at the 
edges, especially posteriorly ; the foot is sub-triangular, compressed ; the gills rounded 
in front, pointed posteriorly and produced, reaching below the posterior muscular 
scar; there are two sub-equal leaflets on each side, the outer smaller than the inner ; 
the palpi are sub-triangular, of moderate size, pointed behind. 

4B 
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The shells are oblong, posteriorly usually somewhat produced, mostly concen- 
trically striated or suleated, covered with an epidermis ; hinge with a few cardinal 
teeth, and a cartilage pit in both valves; lateral teeth, if present, slightly deve- 
loped, elongated ; pallial line entire. 

There are only a few genera referable to this family, as Pronoe, Plychomya, 
Anthonya, and Crassatella, of which only the last is found living. I have examined 
the animal of Or. radiata, Chem., which I dredged in 2-4 fathoms near the island 
Penang, and in the Singapore harbour. Its anatomy agrees with that of C. pulchra 
given in Woodward’s Manual. The similarity between it and Astarte is very 
ereat, but there is no special posterior anal opening in Crassatella ; the rectum 
curves from above behind the posterior adductor, and the anus terminates freely 
into the open space, but the attachment of the two mantle margins in that place 
is very slight indeed and considerably stronger where their separation begins, which 
corresponds to the anal commissure in Astarte. Considering this distinction in the 
organisation of the animal, and the important character of the presence of an 
internal cartilage in the shell, I believe that there is sufficient reason to retain 
Gray’s classification of Crassatel/a in a special family. H.and A. Adams place 
the genus in the Asrarripx. 

The former view is also supported by the geological history of the group. We 
see comparatively only few species of Crassarzrzip# represented in the mesozoic 
strata. The greatest variety of forms seem to have existed during the cretaceous 
period, their number increasing in the later part of that period rather rapidly, 
and being probably here the largest. It nearly reaches that of recent species 
during the eocene formation. The American cretaceous and tertiary deposits seem 
to be richer than those of Europe and of the East. In the miocene time the num- 
ber of species known is as yet small; but to obtain an idea of the fauna of that 
period, we must await the results of the examination of the corresponding deposits 
in tropical countries. Of living species there are about thirty-six on record, all 
from sub-tropical and tropical seas. 

1. Pronoe, Ag., 1848, (Act. Soc. Helvet. Lausanne, p. 304). Shell sub- 
trigonal, like an Astarte or Cytherea, with slight concentric striation on the surface ; 
hinge of right valve with two cardinal teeth, the anterior one extending somewhat 
below and forming the margin of an elongated pit, above which there is a small 
sub-lunular tooth; a small oblique cartilage pit is situated just behind the beak and 
a large remote posterior lateral tooth is also present; fulerum strongly thickened 
(vide Quenstedt, Jura, p. 819, pl. 44, fig. 1). The hinge of the left valve must 
possess two cardinal and one sub-lunular and one posterior double lateral tooth. 
Type, Venulites triangularis, Schloth., (Cytherea idem, apud Goldfuss), a liasie 
species. If Quenstedt’s figure and description of the hinge of this species is 
correct, this would be the oldest form of Crassarzzrrpm, though, as that author 
remarks, the hinge-teeth of the right valve very much resemble those of a Cyprina ; 
and should it be proved that the small pit is only an accidental depression in which 
a part of the external ligament is situated, the generic name would have to be 
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eancelled, and the species referred to Cyprina, with which the shell perfectly agrees 
in form. It was first described as Venulites, under which name Schlotheim made 
known a large number of fossil shells, externally resembling Venus (in the old 
sense of the term and rather applying to Cytherea, as restricted). 

2. Ptychomya, Ag., 1842, (vide Pictet and Camp., Pal. Suisse, 4° ser., p. 350). 
Shell ovately elongated, moderately compressed, beaks close together, placed sub- 
anteriorly, surface radiately ribbed, anteriorly generally divaricately striated ; 
hinge with three diverging cardinal teeth in each valve, the posterior ones very 
elongated, double in the right valve, and the cartilage pit situated in front of them; 
muscular impressions elongately oval, rather large; pallial line truncate poste- 
riorly. Type, Pt. plana, Ag., (Crassatella Robinaldina, VOrd.). 

Pictet and Campiche have pointed out the distinctions of this genus from 
Crassatella ; they chiefly note the external differences in the ornamentation of the 
shells, but there is also a considerable difference in the arrangement of the hinge- 
teeth. The species of Ptychomya as yet known are few, and most of them appear to 
belong to the cretaceous period. Lycett named an oolitie shell, Pé. Agassizi, which 
I noticed under Myochama {p. 61). 

Radioconcha, Con., 1869, (Am. Journ. Conch., v, p. 47,) is noted as “ Com- 
pressed, inequilateral, radiated; hinge without a distinct cardinal pit. C. Gueran- 
geri, VOrbigny; C. Robinaldina, @Orbigny.” Such is the wonderful charac- 
teristic of one of Mr. Conrad’s wonderful new genera! This almost amounts to 
an abuse, setting aside the disregard or neglect of the work of previous authors. 
The first species is a Crassatella, and has no radiating ribs; the second is the 
type of Agassiz’ Plychomya. What should be thought of Mr. Conrad’s other 
genera of Crassare~iip®, if they are based upon similar principles ? 

3. <Anthonya, Gabb, 1864, (Pal. Calif., i, p. 181). Shell narrow, compressed, 
posteriorly very elongated, anteriorly shortly rounded, beaks obtusely pointed; 
hinge with two elongated, somewhat diverging cardinal teeth in each valve; a pit 
is seen posterior to them in both valves, and judging from the general resemblance 
of the shell to Crassatella, it is probably destined to receive a cartilage. Type, 
A. cultriformis, Gabb, from ecretaceous deposits of California. 

4. Crassatella, Lam., 1799. Shell elongately oval, compressed, or moderately 
tumid, inequilateral, posteriorly generally somewhat produced, beaks close toge- 
ther; hinge with two anterior elongated cardinal teeth in each valve, the cartilage 
pit posterior to them; a posterior sub-lateral tooth parallel to the hinge margin in 
the right valve, it fits into a corresponding marginal groove of the other valve, a 
more or less distinct elongated tooth being situated below it; the right valve usually 
also has a minute anterior lateral tooth and the left a corresponding small pit; 
muscular impressions roundly oval, posterior, as usually, larger than the anterior, 
and both are moderately excavated. 

There are two somewhat distinct forms included in this genus. All the 
cretaceous and many eocene species have a rather high sub-triangular form, two 
large strongly diverging cardinal teeth in the left valve, the posterior tooth 
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being directed backwards, the cartilage pit posterior to it small and very oblique, 
the posterior lateral tooth also small in the left, and almost obsolete in the 
right valve; the lunula is deeply excavated. The cretaceous Crassatella macro- 
donta, Sow., may be considered as the type of this section. Deshayes (Paris 
fossils) figures several eocene species. I do not know whether any of the recent 
species show a similarly strong divergence of the hinge-teeth, but their form is 
fully represented by such species as C. kingicola, Lam. 

Most of the recent and many of the tertiary species of Crassatella have the 
cartilage pit rather large and almost perpendicular below the beaks, the cardinal 
tooth adjoining the pit in the left valve being smaller than the anterior tooth, while 
the reverse is the case in the older species just pointed out. The lunula is 
also only slightly or hardly at all excavated. I was first inclined to propose for the 
older forms a separate name, but I find among the eocene species so many middle 
forms that it would be impossible to define the division with any sufficient accuracy. 

Mr. Conrad seems to have settled the question very rapidly ; he proposes for 
d’Orbigny’s Crass. Vindinnensis (non Vindiemensis), which is of the same type as 
macrodonta, the new generic name Pachytherus. I cannot see, as already stated, 
sufficient ground for this generic distinction, though the separation may suit 
Mr. Conrad’s views better than those of any other conchologist, (see Am. Journ. 
Conch., v, p. 47). Another cretaceous form was called (ibid. p. 48) by the same 
author Scambula; its type is S. perplana, being in every respect similar to the 
recent Crassatella radiata, of which I have noted the description of the animal. 


List OF CRETACEOUS SPECIES. 


Ptychomya (see Pict. and Camp., Pal. Suisse, 4™° ser., 3° part., p. 357). 

1-3.— Pt. Robinaldina,* Germani, and neocomiensis. 

4,.—Pandora equivalvis, Deshayes, (Mém. Soe. Géol., v, p. 4, pl. 3, fig. 7; Crassatella idem, 
d’Orb.), can hardly be a Ptychomya ; there is no particular reason to be given why it could not be 
a Pandora, but it may possibly be an Anthonya, or perhaps a Remondia ( TriGONID# ). 

5.—Crassatella Cornueliana, d’Orb., (Pal. frang. eret., 11, p. 74, &c.,) is an duthonya. 

6-7.—Ptych. solita, d’Orb., sp., and Pt. Buchiana, Karsten, are from New Granada and 
Columbia. 

$.—duthonya cultriformis, Gabb, see p. 293. 


Crassatella (see Pict. and Camp., |. cit., p. 346). 

9-12.—C. Suxoneti, Sabaudiana, Fiziana, and inornata are all imperfectly known. 

13.—C. Galliennei would rather seem to be a Ptychomya than a Crassatella, 

14-30.—Crassatella Guerangeri, ( ? Ptychomya ), Ligeriensis, Vindinnensis, (vide Guéranger, 
Album paléont. de la Sarthe, 1867, pl. xvi,) sub-gibbosula, Neptuni, macrodonta, Austriaca, 
Marrotiana, orbicularis, Galloprovincialis, Normaniana, Dufrenoyi, arcacea,t rugosa, Bosquetiana, 
hellica, pisolithica. 

31.—C. calceiformis, Miiller, (Pet. Aach. Kreidef. Suppl., 1859, p. 13, pl. vii, fig. 15,) is 
a rather elongated form, and may belong to Anthonya. 


* See also Crass. complicata, Tate, (Quart. Journ. Geol. Soc., Lond., 1867, xxiii, p. 160,) from the so-called 
jurassic deposits of South Africa. 
+ C. parallela, Alth, vide Trapezium, No. 109, p. 195. 
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32.—C. dadala, Coq., Mon. Etage Aptien de VEspagne, 1865, p. 127, is apparently a 
Ptychomya. 

33.—C. truncata, Pusch, (Polens Pal., p. 77, pl. 8, fig. 3, and Eichwald Leth. ross. 
10 livr., p. 638,) from white chalk. 

34.—C. taurica, Eichwald, ibid., p. 638, pl. 24, fig. 6. 

35.—Crassatella borealis, Hich., ibid. p. 640, figured by Keyserling Petschora-reise, pl. 17, 
figs. 23-24, simply under the generie name of Crassated/a, is supposed by Eichwald to be more 
probably a neocomien than a jurassic species; but the form of the shell does not agree with a 
Crassatella ; it may rather be a species of Baroda (sub-fam, TAPESINE ), or perhaps some form 
of the sub-family Gari (p. 113) or PHARELLIN® (p, 36). 

36-40.—C. pusilla, Tenouklensis, Baudeti, Picteti, and Desvouxi are described by Coquand in 
his Paléont. de la Prov. Constantine, (Algeria). 

41-52.—C. Alabamensis, cuneata, Delawarensis, Evansii, lintea, lineata, Monmouthensis, parvula, 
pteropsis, subplana, transversa, and vadosa are recorded by Meek in Check-list of cretaceous fossils 
of North America, (Smiths. Mise. Coll., No. 177, 1864, p. 11). 

53-57.—C. grandis, compacta, Uvasana are noticed from California by Gabb (Pal. Calif., ii, 
p- 244). In addition to these I may mention from Conrad’s lower eocene (? cretaceous) beds 
C. capricranium and palmula (Smiths. Mise. Coll., No. 200, 1866, p. 5). 

58-59.—C. perlata and planata of Conrad., (Am. Journ. Conch., ii, p. 104,) first noted from 
tertiary rocks are subsequently (Am. Journ. Conch., iii, p. 270,) stated to be eretaceous. 

60.—C. prora, Con., Am. Journ. Conch., v, p. 43, is described from Crosswicks, New Jersey. 

61.—Crassatella perplana, ( Scambula, id., Con.), ibidem, p. 48, is noted from Haddonfield. 

62-63.—C. Rothii, Fraas, and C. Syriaca, Con., (Wiirt. Nat. Jahreshefte, xxiii, p. 254,) are 
from Palestine. 

64.—C. Zittelliana, n. sp., and C. macrodonta, Sow., occur in the uppermost beds of our South 
Indian cretaceous deposits. 


CRASSATELLA, Lam., 1799, (see p. 293). 


1. CRASSATELLA MACRODONTA, Sow., sp., Pl. V, Figs. 12-14, 
1832. Astarte macrodonta, Sow., Trans., Geol. Soc., London, iii, p. 417, pl. 38, fig. 3. 
1865. Crassatella idem,  Zittel, Denksch. Akad., Wien, xxiv, pl. ii, p. 150,—eum synonimis. 

Cr. testa elongato-trigonata, inequilaterali, antice breviter rotundata, postice 
longiore et oblique truncata, margine subumbonali leviter insinuato, postico declivi, 
marg. inferiore postice flexuose curvato instructa, moderate inflata, carina obtusa ab 
umbonibus ad marginem postero-inferiorem maxime productum decurrente ; lunula 
areaque profundis, prima breviore quam altera sed latiore ; superficie in specimini- 
bus junioribus semper concentrice costulata, in adultis aut equaliter crasse costulata,— 
costulis in declivitate postica obsoletis (var. sulcifera auctore Zittel),—aut minute 
striata ; cardine dentibus duobus cardinalibus in utraque valva et fossa cartilaginigera 
profunda instructo, dentibus anterioribus multo fortioribus quam posterioribus, omninis 
compressis ; dentibus lateralibus anticis parvis, dente postico laterali in valva sinistra 
obtuso, elongato, in v. dextra fere obsoleto ; margine interno denticulato. 

Length of shell : its height ie vee ao 0°84 - 0-90 
Thickness ,, : ss fee Ree ae 0°60 - 0°65 
The persistency with which the two forms, one strongly concentrically sul- 


cated and the other only finely striated, occur together is very remarkable ; passages 
4c 
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from one to the other can, however, be traced in India as well as in Europe. 
The form of the shell and its thickness is subject to a great deal of variation, as 
may be seen by a comparison of our figures, and still more those given by Zittel. 
The strongly sulcated form is designated by Zitttel as var. sulcifera. I can see 
no difference in his figures between the hinge of this variety and that of the 
typical form; we possess three left valves of the former from Southern India, and 
one left and two right ones of the latter. Comparing these together the hinge 
area of var. sulcifera is higher, the teeth longer, and the lunula deeper than in 
the three specimens of the typical form ; but as the shells do not differ in any 
other respect, I am inclined to regard with Zittel the variation to be within 
the limit of specific character. 

Locality.—Near Arrialoor, in grey soft sandstone; not common. 

Formation.—Arrialoor group. 


2. CRASSATELLA ZITTELIANA, Stoliczka, Pl. V, Figs. 15-19. 


Cr. testa cuneiforme elongata, inequilaterali, tumida, ad marginem lunularem 
emarginata, antice breviter rotundata, postice attenuata, sub-caudata et oblique 
truncata, carina acuta ab umbonibus ad terminationem postero-inferiorem decurrente 
instructa, concentrice costulata, costulis in regione umbonali crassis, peripheriam versus 
tenuioribus, confertis, postice fere omnino obsoletis ; lunula elongato ovali, profunda, 
levigata, margine acuto cirewmscripta; area longiore, angusta etiamque profunda. 
Cardine dentibus cardinalibus anterioribus in utraque valva et fossa cartilaginigera 
postica mediocriter excavata instructo, dente antico in valva dextra laterali approxi- 
mato, postico fere omnino obsoleto; in valva sinistra dente laterali antico parvulo, 
postico elongato, distinctiore. 


Height of shell : its length are 5c ase vos (OFA 
Thickness ,, q as ae i A ie O64 


The ornamentation of this species is, as likewise its peculiar pholadoid form, 
very characteristic, strongly recalling the paleeozoic shells which have been called 
Sedgwickia. Near the umbones the concentric ribs are strong and angular, as in 
most species of Gouldia, to which the species, when young, bears a great resem- 
blance; on the greater convexity of the sides of the shell the ribs gradually 
decrease in thickness, but increase in number; they remain tolerably distinct on the 
anterior part of the shell, on the posterior they, however, soon disappear altogether, 
and are replaced by mere fine strive of growth. 

Locality.—Ninnyoor, in white limestone; not common. 

Formation.—<Arrialoor group. 
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VII. Order,—UNIONACEA. 


I will class in this order all the fresh-water Pelecypoda which are generally 
known under the name of Unio, besides those few remarkable, partially adherent, 
species, called theria, and its allies. All these shells agree with each other 
in many important characters, they being always covered with an olivaceous 
more or less thickened epidermis, pearly inside, with an external, or partially sub- 
internal ligament, with two muscular scars (only in Miileria the anterior becomes 
obsolete with advanced age), and an entire pallial sinus. Generally there is a small 
supplementary muscular sear behind or below the anterior one, and sometimes 
partially confluent with it; it is produced by a particular muscle which I shall 
describe in the Unzronzpz. The hinge has either no teeth at all, or only a set of 
anterior teeth, or there are anterior and posterior teeth present. These hinge-teeth 
are always of a peculiar construction, and I think the term “ lateral teeth,” as used 
by Jeffreys in his British Conchology (vol. i, p. 28,) is more correctly applicable to 
them than the term cardinals, which generally is reserved only for the anterior 
teeth. There is, however, a free interspace in the place of the true cardinals to be 
observed between the two series of teeth, and consequently the anterior teeth are 
quite equivalent to the posterior, and both should be called laterals. This espe- 
cially becomes apparent when we compare forms like Castalia and similar genera. 

The animals of the UNJONACEA mostly are closely allied to those of the 
Asrartipz. All have a widely disunited mantle, but some possess a single anal 
opening, this form including apparently the typical section; others are said to 
possess two siphonal openings, and again some other externally allied forms have 
no special siphonal openings. Thus we find a repetition of the same variations 
which I noticed in the LUCINACHA regarding this point. There are two pairs of 
gills and two of palps in all genera; the foot is generally sub-trigonal, wedge- 
shaped, rarely elongated and thickened at the end. 

Following H. and A. Adams’ arrangement in this group of Pelecypoda, I shall 
retain his two families Uyronrp# and Murer; in the first the animal possessing 
only one, in the second two siphons. If this distinction in the animals exists the 
classification has good ground, whatever astonishingly absurd Deshayes may find 
in it; but I do not wish to be answerable for it, as I had no opportunity to examine 
any of the animals of the second family. Besides these two I shall treat in this 
order also the Wruyzrups. Only the first family has as yet some paleontological 
importance for us. 


XXX. Family —UNIONID. 


I take as an example of the organisation of this family the following descrip- 
tion from two of our common Bengal species, U. marginalis, Lam., and U. ceru- 
leus, Lea. Body oval, with a large laterally compressed foot, obtusely sharpened 
at the edge and more or less produced in front, strongly extensible, mantle entire, 
disunited all round with only a small anal opening, being separated by a very 
thin commissure from the inhalant portion; the edges of the latter are strongly 
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ciliated, those of the anal opening are slightly extensible, and finely ciliated; 
labial palps two on each side, long (about ¢, or slightly less than the body), very 
narrow, and linear in front and united above the mantle, broader and sub-trian- 
gular posteriorly, attached along the dorsal line only, but free with the hinder 
portions; one pair of gills* on each side, the outer smaller than the inner, both 
entirely free, only attached along the upper or dorsal line, and in continuation 
of this attachment lies the commissure which separates the exhalant opening 
from the inhalant region; the length of the gills is about equal to 8th the 
length of the body, or it is somewhat less. Each gill consists of a large 
number of fillets, which are of two kinds, longitudinal and transverse. On the 
upper portion of the gills the first are stronger, being at moderate distances, inter- 
sected by vertical grooves ; towards the edges of the gills the fine transverse striation 
becomes the more distinct one. Retractile muscles strong; a thin muscle origi- 
nates at the anterior end of the gills, continues anteriorly, becoming at the same 
time thicker, and terminates at the anterior part of the palps; it is with the lower 
edge partially united to the anterior muscular impression, and it is the muscle which 
produces the supplementary small scar generally situated behind the large anterior 
one, and is occasionally more or less confluent with it. This supplementary muscle 
appears to have the object of producing a harmonious movement in the gills with 
the palps. The visceral cavity did not offer any peculiarity; the rectum lies, as 
usually, along the upper posterior edge and terminates in the exhalant opening. 
The posterior lower portion of the body was in two specimens entirely filled with 
undeveloped eggs. 

This description of the animal seems with very slight alterations to apply 
to all the typical species of vayonzv# of H. and A. Adams, but in the American 
genus Vycetopus the authors note some very marked differences. It would appear 
from their description that there is no separate anal opening, as is, for instance, 
the case in Crassatella ; the outer branchie are said to be entirely grown together. 
The foot is very long and cylindrical with a thickened knob at the end. It is 
evidently intended for boring in mud, similar to the same organ in the Sozzyipsz, 
which use it by extending the thickened end into a point, then twist it round 
with a forward pressure, thus making a hollow as if executed with a borer, then 
expanding the end of the foot with force, so as to give it proper hold in the 
hollow made, after which the foot itself is contracted, and the whole animal 
advances in the direction where the hollow was made. I have little doubt that 
the Mycetopi and their allies use their club-shaped foot in a similar manner. The 
Uniones use their foot more for digging or making superficial furrows, forcing the 
removal of the mud by lateral pressure. Considering the above noted differences 
which are unquestionably very important, H. and A. Adams propose for that genus 
a special sub-family, wyceroPin#. 


* In most of the specimens of U. marginalis I found (in June) on the gills a pair of a very remarkable parasitic 
Arachnoid, belonging to the order Colopoda, resembling in form JZvodes, but possessing only two distant occelli in 
front. I shall take an early opportunity of describing these apparently very interesting animals. 
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The shells of the Uyzonrp., are extremely variable as to form and thickness ; 
all stages from ovately rounded into ovate and linearly elongated, or rectangular 
and trapezoidal shapes, are to be met with. The solidity of shells varies equally 
as the size, and often depends upon the character of the locality where the animals 
live. The hinge has either an anterior and one posterior tooth in each valve, or 
only the anterior are present, or both are absent; the ligament is moderately 
strong and supported by fulcra; muscular impressions two. 

As regards geographical distribution the Uyzoyzp# are world-wide; they are 
almost everywhere present where permanent fresh-water pools or rivers occur, 
though they are to be met with in greatest numbers and variety in the American, 
especially North American, rivers. There the recent species form quite a contrast 
to the insignificantly small number of tertiary forms as yet on record. But also 
in other countries fossil Uniones are a great rarity, for true fresh-water deposits do 
not appear to have been very extensive in any of the former geological forma- 
tions. Eastern Europe was during the latter part of the miocene period (‘ Sar- 
matische Stuffe”) inhabited by a comparatively large number of Uniones, some of 
which greatly resemble North American types (see Hérnes’ Foss. Mollusken des 
Wiener Beckens, vol. ii). From the German mioczene and oligoceene deposits only 
very few are known, and India, during the Sivalik deposits, was also peopled 
only with a small number of species. From the eocene deposits of the Paris 
basin Deshayes describes only five species. Of cretaceous forms I may say there 
are only two with sufficient certainty known from Europe; two are doubtful, but ten 
supposed new forms have lately been added from North America (New J ersey). 

The first typical forms of Unio appear in the so-called Wealden deposits of 
North Germany and England; the forms partially represent true Unio, partially 
Margaritana, From the carboniferous beds I add two genera, but it yet remains 
to be proved that their classification in this place is correct. 

The generic divisions which I adopt here are mostly those recorded by H. and 
A. Adams. These genera are unquestionably as good as any others which have 
been proposed in other families, but I do not enter into the sub-generic divisions, 
there being no occasion to discuss those détails here. I do not see any benefit 
in arguing the great unity of the genus Unio, for Deshayes seems to have 
exhausted the subject, though, as the result of all his arguments, he at last finds it 
necessary to describe two of the Paris species as Anodonta and three as Unio! 
Deshayes places also Cardinia, Ag., in the present family, but I do not think 
that there can be much difference in the opinions of other conchologists regard- 
ing the classification of this genus, for it agrees in all essential characters with 
the Asrarrip#, where it has been recorded. 


a. Sub-family,—UNIONINAL. 

1. Carbonicola, M*Coy, 1855, (Brit. Pal. Rocks and Foss., p. 514). Shell 
elongated, solid, with moderately tumescent, not eroded, beaks, somewhat impressed 
in front of them; ligament strong external; surface concentrically striated ; 

4D 
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hinge with one very thick cardinal tooth in the right valve, extending posteriorly, 
with one long anterior and one long posterior lateral tooth ; muscular scars one 
on either side, each surmounted by a small accessory impression; type, Carb. 
acuta, Sow. 

This would appear to be the oldest form of UNIONACEA; the lateral teeth 
of the right valve (the only one as yet upon record) closely resemble those of 
Unio, but the presence of a large separate cardinal tooth makes this classification 
somewhat doubtful, for all the genera of this order seem to possess only one kind of 
hinge-teeth, may they be called either cardinal or lateral teeth. Another difference 
rests in the small impressions above the muscular scars, a character which is 
very commonly met with in species of the Asrarripx ( Cardinia, Astarte, &c.), 
but not in any genus belonging to the present order. However, as these fossil shells 
have not as yet been satisfactorily examined, the present classification may be 
equally correct as any other I could suggest. I have no good specimens for 
examination, and can, therefore, add nothing to the characteristic as at present 
recorded. M°*Coy says that there are about twenty species in the coal-measures 
‘associated exclusively with fresh-water and terrestrial remains.’ Certainly there 
can no reasonable doubt be entertained why the fresh-waters should not have 
been populated during the time of the carboniferous deposits with Uyvroyrpz when 
other much higher organised animals lived in them, and again others on the 
surrounding dry land. 

In external appearance Carbonicola greatly resembles Anthracosia, which I 
may also have classed here but for reasons which will be found stated in the family 
Saxicavipz (see p. 86). 

2. Prisconaia, Conrad, 1867, (Am. Journ. Conch., ili, p. 10). Shell ovate ; 
hinge in the left valve with two cardinal teeth, the anterior compressed, angular, 
oblique, with an anterior pit; the posterior broad, smooth, convex, triangular, 
situated under the beak and directed posteriorly, emarginated at its end; no lateral 
teeth, muscular impressions situated near the cardinal line; type, P. ventricosa, 
Con., from carboniferous beds in Kansas, North America. 

This genus, Conrad says, bears the same relation to Carbonicola that Marga- 
ritana bears to Unio. The teeth certainly have in this case the form of true car- 
dinals, for they are very close to each other below the beak, but there are no other 
teeth in the hinge, and the anterior muscular scar is quite adjacent to the anterior 
cardinal. There is, therefore, less objection against the classification of this genus 
in the present family, than has been stated in the previous case. 

3. Unio, Philippsson, 1788. Shell generally ovately elongated, sometimes 
sub-trigonal or rectangular, moderately tumid and of rather solid structure; ante- 
rior hinge-tooth double or of irregular shape, the lamella being either simple or 
more or less corrugated and denticulated; posterior tooth elongated, single in the 
right, double in the left valve; type, U. pictorum, Linn. 

The desirability of classifying the very numerous recent species of Unio in 
sub-divisions or sections, and the difficulty experienced in doing this, has been 
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so often made an object of complaint by conchologists that I do not need 
to repeat it here. None of the sub-divisions as yet suggested can be called 
satisfactory, and I am constrained to say that the attempts to make them 
so are not likely to be very successful. The sub-divisions, if they were to 
be of any use and convenience for the grouping of these shells, must principally 
be based upon the mere external form or shape, and the general modification 
of the hinge-teeth as dependent on that form. The form, or rather the posi- 
tion of the supplementary anterior muscular scar, seems in some groups. to 
remain tolerably constant. H.and A. Adams (Genera ii, p. 490,) recognise the 
following sub-genera—Bariosta, Raf. Naidea, Swains., Obovaria, Raf., Nida, 
Swains., Hyridella, Swains., Lampsilis, Raf., Canthyria, Swains, Jridea, Swains., 
Rotundaria, Raf., Quadrula, Raf., Diplodon, Spix, Dysnomia, Ag., Plagiodon (1. cit., 
p. 651), and Metaptera, Raf. Conrad quotes from the eocene deposits of North 
America a sub-genus Uniomeris (vide Smiths. Mise. Coll., No. 200, 1866, p. 5). 
A peculiar fossil form will also be indicated in the list of cretaceous species. 

4. DMargaritana,* Schuhm., 1817. Shell oblong, moderately compressed ; 
hinge with a single erect tubercular anterior (cardinal) tooth in the right valve, 
double in the left, the anterior half being smaller than the posterior, which is often 
denticulated or slightly rugose, but all the teeth are covered with enamel like 
the rest of the interior of the shell; posterior hinge-teeth more or less obsolete. 
Type, IL. margaritifera, Linn. 

H. and A. Adams regard the following as sub-genera of the above :—Alas- 
modonta, Say, (? = Hlasmodon), Complanaria, Swains, and Uniopsis, Swains., 
(= Calceola, Swains, non Lam.). Margaritana differs from Unio by the want of 
the posterior hinge-teeth ; they are not developed in any of the known species, and 
if indicated it is only by a peculiar thickening of the hinge margin, very distinct 
from what is seen in Unio proper. 

5. DMonocondylea, d’Orb., 1835. Shell sub-rotundate or oblong, hinge-teeth 
represented by one anterior tooth in each valve, the one in the right valve being 
under or posterior to the beak, the other in the left valve anterior to it; the teeth 
are elongated in the direction of the hinge margin, and the region in front of the 
beaks is bent in and partially filled with the ligament, posterior teeth obsolete; type, 
M. Paraquayana, V Orb. 

American conchologists have certainly not shown less anxiety in the discovery 
of new genera and species in the Indian regions, than they do in their own 
country. 

5 a. Gould, in 1844, suggested for some Burmese and Malayan species the 
name Pseudodon, of which his Ps. Salwinianus,—bearly distinguishable from 
Monocondylea Peguensis, Anthony, (Am. Journ. Conch., 1865, i, 205, non Unio 
Peguensis, Anthony, also from Burmah)—is a typical species. In this and other 
allied forms the teeth are quite of the same peculiar character, being more or 


* T do not think that Meuschen’s name Baphia has any claim of priority before Marguritana; I do not find 


that it possessed any restricted signification before the introduction of the latter name. 
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less parallel to the hinge margin, as in the South American Monocondylee. But 
the hinge-tooth of the right valve fits into an emargination situated in front of 
the beak of the left valve, while the tooth itself of this latter valve is below 
the beak.* In typical Monocondylea, as characterized by d’Orbigny, the tooth 
of the right valve catches behind that of the left, but d’Orbigny adds, the 
reverse is occasionally the case. I have unfortunately no series of South American 
Monocondylee to compare, but if this be really the case, I cannot see in which 
characters Pseudodont should differ from IZonocondylea, except perhaps that the 
Burmese and Malayan species composing it are more of a trapezoid than rounded 
shape, and are more compressed than the American forms. 

5 6. For another Burmese species, described by Anthony in Am. Journ. 
Conch., i, p. 205, as Monoc. crebristriata, Conrad proposed (ibid. p. 233) the 
name Zrigonodon. The hinge of this species has in the right valve an erect 
almost vertically or obliquely elongated tooth fitting into a divided tooth of the 
left valve, the posterior portion of the left tooth being much larger than the 
anterior. ‘The hinge is perfectly the same as in Monoc. (or Pseudodon) Euphratica, 
Bourg., from Syria and America, and I cannot perceive any difference between 
it and Jlargaritana. I have also examined the animal of the so-called Monoc. 
crebristriata, and I find there is no difference between it and the last genus, as I 
had already occasion to state. 

5 e. For another species again, JZonoc. Mardinensis, Lea, from the River 
Tigris, Conrad proposed, 1865, the generic name Leguminaia (Am. Journ. Conch., i, 
p. 283). Conrad says that it “has an outline approaching Marg. margaritifera, 
being medially contracted and of an oblong and leguminous shape. The cardinal 
tooth is pyramidal and recurved, wholly unlike the transverse compressed tooth of 
Pseudodon.” I received a specimen from the River Tigris through Mr. G. Nevill, 
and this well agrees with Mr. Conrad’s account. In another specimen in 
Mr. Nevill’s collection from the same locality the tooth is somewhat less prominent, 
and in both extremely like, or I should rather say identical with, that of 
Margaritana, 

Large series of all these shells in different stages of growth must be examined, 
for there is no doubt that they gradually pass one into the other, and connect 
Margaritana with Unio. Certainly nothing can be more unnatural than creating 
new generic groups upon the examination of single shells,—particularly among 
such most variable forms as the fresh-water Uvzovrp# are known to be,—and then 
attempting to assimilate the various species to the imaginary characteristics. It is 
just the contrary way, we have to take in a natural classification. 

6. Gonidea, Conrad, 1857, (Proc. Acad. Nat. Sc., Phil., p. 165). Shell 
“elongated, hinge furnished with a short, obtuse cardinal tooth, fitting into a 
corresponding depression in the cardinal plate; tooth obsolete in the left valve; 

* Conrad’s account (Am. Journ. Conch., i, p. 232,) is unintelligible on this point. 


7 Some of the old fossil-species externally very closely resemble this type of Ux70NID#, such species, for instance, 


as the Wealden Unio Menke’, Dunk., Wealden-Bildung, 1846, p. 28, pl. xi, figs. 1-3. 
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anterior muscular impressions not confluent, lower accessory impressions opposite 
the middle of the large impression ;” type, Anodonta feminalis, Gould, from 
North America. 

I do not know whether this form is sufficiently distinct from Anodonta, for 
even in some of the well marked European species there is a rudiment of a tooth 
below the beak of the left valve. 

7. Barbala,* Wumph., 1797. Shell moderately compressed, thin, with the 
posterior dorsal margins generally somewhat extended wing-like, hinge with a 
single linear tooth extending through the whole hinge margin, not interrupted below 
the beaks, in other respects not differing from Unio: type, B. plicata, Humph. 

8. Anodonta,t Cuv., 1798. Shell elongated, moderately inflated, or sub- 
trapezoidal and then generally more compressed; hinge without teeth, some- 
times with a small sub-obsolete lamina under the beak of the left valve; type, 
A. cygnea, Linn. 

H. and A. Adams quote Symphynota, Lea, Lamproscapha, and Patularia of 
Swainson as sub-genera. 

9. Byssanodonta, d’Orb., 1846. Shell elongately rounded, inequilateral, thin, 
beaks sub-anterior, moderately tumescent, hinge edentulous. H. and A. Adams 
give a description of the anterior hinge-teeth as being double in both valves and the 
posterior rather elongated; it would appear that the reference had been taken from 
Unio Paranensis, Lea, but not from the true type B. Paranensis, d’Orb. 


b.  Sub-family,—MYCETOPIN A. 

I have already noticed the circumstances under which this sub-family is 
here retained. 

10. Mycetopus, d’Orb., 1835. Shell much elongated; distinctly gaping in 
front and somewhat less behind, sub-equilateral or inequilateral, the anterior 
portion being the shorter one; hinge edentulous; type, JZ. soleniformis, d’Orb. 

10 a, The typical species are from South America. Very few are known 
from other countries. Hanley in Reeve’s Conch. Icon., vol. xvi, refers 
to it also Unio emarginata, Lea, from Siam. A second allied species is from 
Eastern Cachar rivers, Anodonta soleniformis, Benson. ‘The shell does not differ 
from the inequilateral forms of J/ycetopus, but the animal has not as yet been 
observed. Should it prove to resemble that of Mycetopus, what does not appear 
improbable on account of the strong anterior gape, it would be one more proof 
of the admixture of a South American form in the fauna of Eastern Bengal 
and Burma. I think d@’Orbigny’s name was published in 1835, and Benson’s 


* Though I admit that, as a rule) Humphrey’s names have no claim to priority, it does not appear to be so in this 
case. The name was very early introduced by Deshayes, Sowerby, and others, and the type species which Humphr ey 
called B. plicata well known. Leach’s name Dipsas, used by d’Archiac and other palontologists, has no priority 
and was already bestowed upon a snake. 

+ There is no doubt that Lamarck’s name is only a correction of Cuvier’s original Anodontite. 
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in 1836, in Asiatic Society’s Journal, v, p. 750; consequently the latter will have 
probably to be changed. Conrad (in Journ. Am, Conch., iv, p. 249,) proposes 
for Mycetopus emarginatus, Lea, the generic name Solenaia with the following 
characteristic—* elongated, thin, gaping anteriorly, hinge with a long acicular lateral 
tooth in each valve, slightly developed.” I have not seen the Siam species, but 
the Cachar Anodonta soleniformis of Benson, which is very closely allied to the 
former, has no lateral teeth. 


List OF CRETACEOUS SPECIES OF UNIONIDA. 


1.—Unio Cornueliana, d’Orb., Prod. ii, p. 106, (U. Martinii, Pal. frang., ecret., vol. iii, p. 127, 
pl. 284, non idem, Sow. apud Fitton). In his figure of a cast specimen d’Orbigny does not 
show any distinct trace of the existence of a posterior tooth, but there are two unequal sub-anterior 
in the left valve, the anterior being very large, the posterior very small; this kind of hinge, if 
correct, would indicate the species to belong to Margaritana. D’Orbigny first identified this 
species with one from the Wealden beds, but then separated it as distinct, which, judging 
from figures only, certainly appears to be more correct; it is from the so-called Urgonien or 
Upper Neocomien. 

2.— Unio ereataceus, Zittel, (Denksch. Akad., Wien, xxiv, pt. ii, p. 158). I have not seen 
the hinge of this species, and I am not certain whether it is quite correctly figured by 
Zittel. The species exhibits two unequal anterior teeth, or rather a large bifid tooth, its anterior 
portion being smaller than the posterior, and there is only a single elongated rather thin posterior 
tooth ; besides that the anterior muscular scar is situated on a raised lamina. In all species of 
Unio the posterior tooth of the left valve is double and the one of the right usually single. The 
form of the anterior teeth varies almost ad infinitum. It is probable that this cretaceous species 
has to be separated into a distinct genus, but better materials are required for that purpose than 
those now accessible. The species is from the Alpine-Gosau formation, ( Turonien ). 

8.—Unio acutus, Schafheutl (Stid-Bayerns Leth. Geog., 1863, p. 163). A small form 
resembling a Cardinia ; the hinge-teeth are not observable, and the generic determination, there- 
fore, doubtful. The author quotes it from a locality from which in other places he describes 
eretaceous shells, but whether the present species is really a cretaceous form no one could 
guarantee. 

4.—Unio Nordmanni, Bichw., (Leth. ross., x livr., p. 609,) is stated to be from a white chalk 
of the Crimea. The figure representing the species is peculiarly ovate and tumid, but hardly any 
one could suspect a Unio in it. 

5-14.—Lea (Proc. Acad. Nat. Se., Phil., 1868, No. 3, p. 162,) describes from some fresh-water 
cretaceous beds of New Jersey the following ten species, based upon a material consisting of 
about forty cast specimens collected by Prof. Cope :—Unio nasutoides, radiatoides, sub-rotundoides, 
carriosoides, humerasoides, Roanokvides, ligamentinoides, alatoides, Anadonta grandioides, and 
corpulentoides. The author cautiously remarks that the descriptions must necessarily be imperfect, 
being taken only from casts. He also states that they strongly recall the forms found by Mantell 
and others in Wealden deposits of England. Certainly, whoever will succeed hereafter in recog- 
nising Mr. Lea’s species may call himself an unusually successful discriminator of fossils. 

15.—U. penultimus, Gabb, Pal. Calif., i, p. 182, from the Tejon group of California. 

16.—U. Hubbardii, Gabb, Pal. Calif., ii, p. 190, from the so-called Chico group of Vancouver 
Island. 


OF SOUTHERN INDIA. 305 


D?Orbigny referred (in Prod. ii, p. 79,) all the species (seven) described by Sowerby* from the 
Wealden beds of England to his lower Neocomien, but at the time of writing he does not appear 
to have been acquainted with Dunker’s “ Monographie der Nordeutschen Wealdenbildung,” &e. 
Geologists have up to the present not agreed upon the classification of the Wealden deposits, but it 
seems more conformable with the facts observed in nature, that the Wealden locally indicates 
the close of the jurassic period, than the beginning of a fresh series of marine deposits. 


XXXII. Family,—WUTELID 4. 


The labial palps of the animals are stated by H. and A. Adams to be large, 
oval, attached by their straight edges without any free points, as in Uvronzr ; 
the mantle-lobes united posteriorly, and prolonged into two short, unequal siphonal 
tubes ; gills large, nearly equal, united to the body ; the foot large, thick, compressed, 
tongue-shaped, angular in front. The shells are sub-quadrangular or elongated, 
often with wing-like extended upper margins, the hinge being straight with 
numerous denticulations, or they are oval, and then generally rather solid, resem- 
bling Zrigonia, to which the hinge-teeth also bear some relation, although in their 
distribution they are more similar to those of Unio. 

Looking at the above noted characters of the shells referred to this family, as 
compared with the Uyzoyrp#, one cannot hesitate in accepting H. and A. Adams’ 
classification, but if the statement regarding the differences pointed out between 
them and the last family is not generally correct, the distinction of the two families 
can hardly be retained. I have unfortunately no materials whatever to test the 
accuracy of the statement, and therefore accept the family as it stands in H. and 
A. Adams’ work. The species are mostly African and South American. TI do not 
know any fossil species belonging to it. 

1. Mutela, Scopoli, 1777, (ridina, Lam., 1819). Shell very elongated, 
inequilateral, the anterior portion being much shorter than the posterior, thin; 
hinge line thin, nearly straight, as long or very nearly as long as the shell, cre- 
nulated or tuberculated along its entire length or only partially; type, I. elongata, 
Sow., from the Senegal. Hanley describes in Reeve’s Conch. Icon., vol. xvi, 
five species, all from Africa. H. and A. Adams accept for M. Nilotica, Fér., 
as type, Swainson’s name Calliscapha as sub-genus, that species having the hinge 
margin crenated only partially near the beaks. 

2. Pleiodon, Conrad, 1835. Shell sub-trapezoidal or elongated, rather solid, 
inequilateral, the anterior side being somewhat shorter, hinge line flattened, some- 
what shorter than the shell, and with numerous irregular plications or teeth ; 
surface covered with a smooth thick epidermis; type, Pl. ovatus, Swains. Hanley 
(Reeve’s Conch, Icon., vol. xvi,) describes only one other species, Pl. Spekei, 
Woodw.; both are from Central Africa. 

3. Spatha, Lea, 1838. Shell elongated, thin, inequilateral, with the upper 
posterior edge somewhat expanded; hinge line slightly arcuate, toothless; type, 
Sp. rubens, Lam., from the Senegal; two other species are also from Africa. 


* See his Min. Conch. and Trans., Geol. Soc., London, 2nd series, vol. iv. 
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4. Leila, Gray, 1842. Elongated, thin, inequilateral, with the beaks some- 
what tumid; hinge line straight, edentulous; type, L. Blainvilliana, Lea, from 
South America, wherefrom also two other species are quoted. 

The shells of these two last named genera are in form almost identical with 
some of, the species of Anodonta. 

5. Triquetra, Klein, 1753, (Hyria, Lam., 1819). Shell sub-trigonal, in- 
equilateral, the dorsal edge of the hinge-line being more or less straight and 
prolonged into a wing on either side, and generally somewhat longer than the 
shell itself, which is of rather a solid structure; hinge-teeth elongated, similar 
to those of Unio, but strongly crenated or grooved, two anterior and one posterior 
in the left valve, the reverse being the case in the right valve; surface smooth or 
corrugated; type, 7. subviridis, Klein. Hanley (in Reeve’s Conch. Icon.) des- 
cribes twelve species from South America. 

6. Arconaia, Conrad, 1865, (Am. Journ. Conch., i, p. 234). Shell very elon- 
gated, somewhat contorted, solid; dorsal edge of the hinge line straight or nearly 
straight, shorter than the shell and slightly winged; hinge with anterior robust, 
short, and finely rugose teeth in each valve, posterior teeth elongated and minutely 
rugosely striated. As the type of this genus Conrad quotes Tvriquetra lanceolata, 
Lea, from China, being the same as 7. contorta, Lea, described in Reeve’s Conch. 
Teon. under the genus Hyria. The distinction from this last genus is only based 
upon the somewhat different shape of the shell and the presence of two anterior 
teeth in both valves; these are very variable characters, and it yet remains to be 
proved whether a generic importance can be assigned to them. 

7. Castalia, Lam., 1819. Shell ovoid or sub-trapezoid, solid, tumescent, with 
incurved beaks, inequilateral ; hinge line curved; hinge with two unequal anterior 
and one strong elongated posterior tooth in the left valve, the opposite being the 
ease in the right one, all are transversally striated ; generally there are also one or 
two small tubercular teeth below the umbones, more or less distinctly separated 
from the anterior teeth; type, C. ambigua, Lam. Hanley describes in Reeve’s 
Conch. Icon thirteen species, mostly from America. Mousson in Mal. Bleetter, xvi, 
p. 185, notes an additional one, C. ecarinata. 


XXXII. Family,—_ATHERIIDA. 


The animal of theria, constituting the type of this family, possesses a large, 
thick, oblong body ; the labial palps are large, semioval, attached by the straight 
sides; the mantle-lobes are disunited; the two gills on each side are partially at- 
tached to the body and mantle, and united posteriorly. The foot appears to be small 
in the young animal, but it becomes obsolete with advancing age. The shells when 
young are free, of an elongately high ovate shape; when adult, attached with one 
valve and of an irregular form; the hinge is edentulous and the ligament sub- 
internal; surface covered with an olivaceous epidermis, more or less foliaceous ; 
pearly within. There are no fossil species known belonging to this family. 
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1. Btheria, Lam., 1808. Shell higher than broad, attached with the lower 
valve near the beak, upper valve somewhat smaller; ligament tortuous, partially 
stuck in a groove of the areal margin of the left or attached valve; muscular 
impressions two, wide apart, the anterior very long and irregular; type, i. semi- 
lunata, Lam., which is, as likewise the other two or three known species, from 
Africa. 

2. WMiilleria, Fér., 1823. Shell free, inequilateral, equivalve and thin, when 
young, with a thin ligament and two muscular scars; when adult, the beaks of the 
lower, partially attached, valve become considerably produced, while the upper or 
right valve remains smaller; the anterior muscular scar becomes obsolete and the 
pallial impression quite indistinct; type, If lobata, Fér., is the only known species 
from South America. 

3. Bartlettia, H. Ad., 1866, (Proc. Zool. Soc., Lond., 444). Shell free, 
equivalve, closed, inequilateral, the anterior portion being peculiarly produced and 
rugose, the ventral edge insinuated, hinge edentulous; ligament marginal, partially 
internal, supported by strong fulera, muscular scars two, marginal; pallial line 
entire; type, Bart. Stefanensis, Moricand, from the Amazon river, originally des- 
eribed as dtheria. 


VIII. Order,—ARCACEA, 


The families belonging to this order are four, Trreonmpx, NucuLanip4, 
Nocvrine and Arcipx. They represent, though not without exception, the type 
of dimyarian Pelecypoda without any ‘special in- or ex-halent siphons. The 
Nucvraxipx# appear to be the most highly organized, possessing two more or less 
prolonged and united siphons ; the animals of all the other families have, however, 
no trace of siphons, the mantle margins being open all round; there are always two 
retractile muscles present, a pair of gills and a pair of palpi on each side. In the 
Triaonups we find for the first time the existence of certain ocelli at the edge 
of the mantle, such as we see greatly developed in the Pzcrrvipz. 

The shells have one character in common, consisting in the numerous denti- 
culations of the hinge-teeth. The Yrie¢onrrpm indicate a great relation to the 
CrassareLtips, possessing hinge-teeth somewhat similarly arranged as in these. 
The older forms (Schizodus and Myophoria) have them almost entire, like other 
Asrartipm, but Trigonia and its allies have them striated or denticulated. 
The three other families agree in the numerous denticulations of the cardinal 
margins. I do not think that these denticulations or plications can, strictly speak- 
ing, be compared with the crenated or denticulated hinge-teeth of Spisuwla or any 
other genus of the Pelecypoda. ‘For in these the hinge-teeth actually fit beside or 
into each other, as they also do in Zrigonia, one tooth being in this genus single, 
the other bifid. In the Nvcuzanips, Nucvitm.s#, and Arcip# the hinge margins, 
or, as Gray calls them, hinge-teeth, fit exactly one on or against the other by a 
great number of small teeth or folds. This character is peculiar to the three 
mentioned families, and we only find it again partially indicated and somewhat 


modified in the Arrevzirpz. 
4A F 
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Other characters will be seen specified under the heads of the different families. 
I may only notice that in the same manner, as the Yzreonzp« on the one side 
connect this order with the Asrarri, so do the mytyliform species of Barbatia 
and its allies, (especially characteristic in the eocene), indicate a transition to 
the next order, the WYTILACEA. 

In a geological point of view, the 4RCACEA are an important order, for of 
the four families every one is represented already in the Silurian deposits, but their 
greatest development falls into different periods; that of the Zezeonzrps into the 
jurassic, that of the Arczp# in the cretaceous, and that of the Nucuzanrp# and 
Nocvtip either in the tertiary or in the present epoch. 

The number of recent species belonging to the order is,- even supposing consi- 
derable additions have been made recently-, barely 400, while that of the fossil 
species is at least three times as large. 


XXXII. Family,—TRIGONIID. 


The animals of TZrigonia (group Pectinate, see p. 311), have the mantle- 
margins entirely open and fringed, the edges between each of the larger papillee 
being provided with small capsules, which appear to be eyes,* resembling those of 
Pecten ; the foot is rather large, geniculate, somewhat expanded, anteriorly produced 
and with slightly serrated edges, some lateral grooves on it have been suggested 
as representing byssal grooves, but no byssus has been observed; the palpi are 
small, two on each side, somewhat unequal, the upper apparently a little smaller 
than the lower; gills rather large, sub-triangular, two on each side, anteriorly 
and posteriorly grown together; no special siphons are present. 

The shells are mostly elongately, or broadly and ovately, sub-trigonal, with two 
or three cardinal hinge-teeth in one and three or four in the other valve, they are 
either smooth or, more generally, partially transversally suleated; there are two 
muscular impressions, each, and especially the posterior, is superseded by a 
distinct small pit which is caused by the retractile muscles of the foot. In the. 
Trigonie the posterior of these muscles appears to be the stronger one, while 
in the Asrarrmz the anterior is the much stronger one. The pallial impression 
is always entire, the ligament external, and the internal structure either pearly 
or calcareous. 

As regards the anatomy of the animals the Trigonice are intermediate between 
the Nucvii# and the Arcrs, clearly showing most marked relations to the 
former. The shells, on the other hand, exhibit a great similarity to those of the 
Asrarrip# and CrassaTELLip&, both in the general form as well as in the distri- 
bution of the hinge-teeth, though this relation is not so apparent in the recent as 
it is in the fossil forms, the former exhibiting in the striation of the hinge-teeth 
considerable affinities to the hinge of the Nucuzip2z. 


* The most recent and best account of the anatomy of a recent species, probably 7. margaritaceu, is published by 
Dr. E. Selenka in Malacozool. Bletter, xv, p. 68. 
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The genera which I shall refer to the present family are: Curtonotus, Schizo- 
dus, Neoschizodus, Myophoria, Trigonia, Meekia and Remondia. The first is based 
upon a Devonian and the second upon a Permian species, the third and fourth are 
triassic, the fifth is chiefly jurassic and cretaceous ; in tertiary rocks already Trigonie 
are very rare, and only one type (the Pectinate ) extends into the present (Austra- 
lian) seas; the two last named genera are proposed for peculiar cretaceous shells, 
which may already occur in the jurassics. This shows the geological development 
of the family. The older forms, like Schizodus and Myophoria, principally differ 
from Trigonia by the want of the grooves or strive on the hinge-teeth, while Remon- 
dia and Meekia seem to indicate, by the larger number and distribution of the sul- 
cated hinge-ribs, a strong relation to the Crassarzzirp#£. Further details will be 
found in the characteristics given of the different genera. With reference to the 
genus Verticordia (and the several forms identical with it), classed in the present 
family by H. and A Adams, I have already observed, that its proper place appears 
to bein the CHAMACEA (vide p. 224). It is diffieult to explain the peculiar 
assemblage of fossil genera, referred to this family by Chenu in his Man. de Conch. 
I should almost think it must be an accidental error, though Mr. Chenu’s classi- 
fication of fossil genera is by no means free from blunders. 

1. Curtonotus, Salter, 1863, (?1855), (Quart. Journ. Geol. Soc., Lond., xix, 
p- 494). Shell elongately ovate, moderately tumid, sub-equilateral or inequilateral, 
with the beaks almost anterior; hinge in the right valve with two diverging sub- 
marginal cardinal teeth separated by a large pit, the anterior tooth being stronger - 
than the posterior; left valve with a large median and, on each side, one sub-obsolete 
marginal cardinal; muscular scars very elongated, pallial impression distant from 
the margin of the shell, which is smooth; type, C. elongatus, Salt. (1. cit., p. 495, 
fig. 5). Salter refers a few Devonian species to this genus. It seems very closely 
allied to King’s Schizodus, but has not the broad median emarginated tooth in the 
left valve fitting into a special pit of the right valve; the forms of Curtonotus are 
also much more regularly oval. 

2. Schizodus, King, 1844, (Perm. foss. of England, &c., 1850, p. 185). Shell 
obliquely ovate, posteriorly somewhat produced, moderately tumid in front, with the 
beaks close together, incurved and sub-terminal; hinge of right valve with two 
diverging sub-marginal cardinal teeth, of left valve with three cardinal teeth, one 
marginal on each side and a median largest, more or less distinctly bifid; surface 
smooth, or with fine concentric, and sometimes also with a few radiating, lines; type, 
Sch. obscurus, Sow. This species was described by Sowerby as Avinus, but the first 
species noted by the author under this last genus isa quite distinct tellinoid shell 
from the London clay, Awinus angulatus, and consequently the present genus cannot 
be identified with Awinuws, as has been done by various writers. Species of Schizodus 
have been mostly described from the upper palzeozoic rocks; lately there have also 
some triassic species been referred to it, (Ann. des sc. geologiques, Hebert and 
M. Edwards, I, 1869, p. 136), but it does not seem certain whether they belong to 
this or to the next genus; in fact the generic determination of these shells appears 
to me to be quite problematic. 


310 CRETACEOUS PELECYPODA 


3. Neoschizodus, Giebel, 1856. (Verst. des Muschelk. von Lieskau, p. 40, 
in Abhand. Nat. Verein, Halle). Shell similar to Schizodus, hinge of the left 
valve with a large posterior sub-terminal cardinal tooth, posteriorly prolonged, 
parallel to the fulera which are distinct from the margin itself, and with an 
anterior terminal cardinal ; right valve with a marginal elongated posterior and a 
sub-terminal shorter but thicker anterior cardinal tooth; type, WV. levigatus, Giebel, 
from triassic beds near Lieskau (Germany). According to the characteristic taken 
from the figure of the type-, and another, species, Giebel’s Neoschizodus must be 
considered as distinct from Schizodus, as well as from Myophoria, with which it 
has lately been identified by several authors, for unless the figures have been 
proved to be incorrect, these identifications cannot be accepted. 

4. Myophoria, Bronn, 1835,* (vide Leth. geog., 2nd edit., II, p. 66; Richter 
in Zeitsch. deutsch. geol. Gesellsch., 1869, xxi, p. 444). Shell similar to Schizodus, 
smooth or concentrically striated, or partially radiately ribbed; hinge in the left 
valve with three diverging sub-equal cardinal teeth, the middle one being the 
thickest and sometimes bifid, while the outer ones are marginal; the right valve has 
two teeth, both of which are marginal, and the posterior sometimes striated or denti- 
culated; the other teeth are rarely distinctly striated ; muscular impressions close to 
the hinge-teeth, and generally margined on the internal side by a raised rib; type, 
M. vulgaris, Schloth. All the species as yet known are from triassic rocks, and 
chiefly from the upper series of that formation. The hinge-teeth greatly resemble 
in their arrangement those of Schizodus, while those of Neoschizodus appear to be 
closely allied to those of Cardita, as noted by Giebel. 

5. Trigonia, Brug., 1789, (Lyriodon apud Bronn). Shell oblong, inequi- 
lateral, with the beaks sub-anterior, rounded in front, more or less produced 
and obliquely truncate posteriorly, pearly inside; ornamentation variable, with 
concentric or radiating or sometimes divaricating ribs; hinge with two diverging 
teeth in the right valve and three in the left, the median large, sub-trigonal, 
internally indented, the outer comparatively very small, thin, similar to those in 
Schizodus or Myophoria ; the teeth of the right valve are transversally ribbed on 
both sides, those of the left only internally, where the right ones fit in; type, 
LT. margaritacea, Lam. Fossil species occur from the Lias upwards. 

Agassiz, in his “ Mémoire sur les Trigonies” (Etudes m. fossiles, I, 1840,) pro- 
posed to group the numerous, chiefly fossil, species into several sections, merely to 
facilitate the arrangement of the various forms. I shall briefly allude to them as 
such convenient sections. The transitions from one group to the other are so 
gradual and varied that no strictly classificatory value can be attached to these, 
at least hardly equivalent to what may be called sub-genera. There also appear to 
be too many sub-divisions ; they could be with advantage reduced to five or six, 
and would thus admit of a better definition. 

a. Scaphoidea (including Clavellate and Scabre). Shell seaphoid, truncate, 
or slightly convex in front, with sub-terminal and somewhat recurved beaks, poste- 
riorly attenuating by a very easy curve, the upper edge being somewhat concave ; 


* The year 1829 is quoted by Bronn himself “ in litteris.” 
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area very large, transversally striated or finely costated, laterally well margined ; 
sides of shell ornamented with strong transversally curved and more or less strongly 
tuberculated ribs, which in front become more or less irregular and sometimes 
partially obsolete. The best known species of this type is probably TZ. scabra, 
Lam. This group is equally represented in jurassic as in cretaceous strata. 

6. Undulate. Shell moderately produced posteriorly, with a rapidly descend- 
ing areal margin; area transversally striated, not distinctly margined laterally ; 
sides ornamented with angularly bent ribs, the longer anterior portions of them 
being arranged concentrically, the posterior more or less obliquely descending or 
even quite vertical; the ribs are generally partially smooth, partially tuberculated ; 
type, Tr. sulcataria, Lam. This group is represented in the jurassic and creta- 
ceous strata. A peculiar form mostly partaking of the characters of this group is 
d’Orbigny’s Tr. Hanetiana from the uppermost ecretaceous beds of Chili. The 
ribs are in front almost vertical and towards the area scarcely angular. 

ce. Costate. Shell sub-trigonal, high, beaks sharp and prominent, posteriorly 
more or less sharply descending, area broad, margined laterally by a strong rib and 
usually ornamented with granulated decussating strize of which the radiating ones 
predominate; sides ornamented with concentric smooth ribs; type, Zr. costata, 
Lam. The Oostate are chiefly jurassic species, only few occur in cretaceous 
deposits. 

d. Glabre. Shell sub-quadrangularly or elongately ovate, moderately com- 
pressed ; area laterally not margined, or only indicated by an indistinct groove; 
sides ornamented with smooth concentric ribs, sometimes extending on the areal 
region and at other times becoming quite obsolete before they reach it; type, 
Tr. longa, Ag. This group is very rare in the Jura, and most of the known 
species are cretaceous. 

e. Quadrate. Form sub-quadrangular, broadly truncate behind; area indis- 
tinctly margined; sides ornamented with irregular divaricating and bifurcating 
sub-obsolete ribs, frequently broken into numerous granules or tubercles; type, 
Tr. dedalea, Park. The Quadrate are scarce, but occur in both the jurassic and 
cretaceous deposits. 

Jf. Pectinate. Shell broadly oval, sub-caudate posteriorly, area not distinct ; 
the whole shell ornamented with radiating sub-tuberculated ribs ; type, Zr. marga- 
ritacea, Lam.; this group is only found recent. 

All the groups with the exception of the last are found represented in cre- 
taceous deposits, as well as in the jurassics. Giebel mentions that the genus also 
occurs in Devonian rocks, but I have not seen any typical species from beds older 
than the Lias. ‘Tertiary species are only very few. 

Giebel described (Jahresb. Ver., Halle, 1852, v, p. 379, pl. v, fig. 2), a Tv. sep- 
taria from tertiary beds near Biere; it belongs to the Scaphoidea group, and some- 
what resembles the South American 77. Hanetiana, d’Orb., first noted from 
a tertiary deposit, but subsequently transferred by the same author into the 
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6. Remondia, Gabb, 1869, (Pal. Calif., II, p. 270). Shell compressed, 
elongately sub-quadrate, inequilateral, the beaks being sub-anterior; ligament 
very short, external; hinge composed of three moderately diverging, elongated 
cardinal teeth and one long posterior lateral in the left valve; those of the right 
would appear to be similar and corresponding to those of the left. ‘The middle 
cardinal of the left valve is transversally striated, as in Trigonia, and is slightly 
grooved on its face; the anterior is linear and smooth, and the posterior is also 
smooth, at least on its posterior face. The posterior lateral and its corresponding 
cavity are irregularly rugose. In the right valve the anterior tooth is as large as the 
middle, the posterior is linear ;” type, R. furcata, G., from cretaceous beds of Mexico. 

The only other species which I believe to belong to this genus is the 
peculiar Astarte Bronnii, described by Prof. Krauss from the upper series of some 
fossiliferous beds near the Algoa Bay (South Africa), which beds he at the time 
(1889) considered to be equivalent to the ‘ Lower Greensand.” Very likely Krauss 
was correct in his first identification, though others have subsequently pronounced 
the same beds to be of jurassic age. Krauss (Nov. Act. Acad. Caes. Leop., xiv, 
pt. ii, 1850, p. 449, pl. xlviii, fig. 1), already mentioned that 4. Bronnii probably 
belongs to a new genus. Its hinge closely corresponds with that of Remondia. 
Hach valve has three elongated cardinal teeth, the median ones being the strongest, 
and there also appears to be one very long, sub-marginal tooth in each valve 
present. The median tooth of the right valve is transversally striated on both 
sides, in the left only on the anterior side, and here the first tooth is also striated 
on the posterior side, opposite the former. The shell is also of a form similar to 
the type species of Remondia, elongated, with the beaks almost anterior, but some- 
what more tumid and posteriorly more attenuated. The valves seem to have been 
in the present species gaping posteriorly, on which point Gabb was too uncertain to 
give a decided opinion. 

It is not improbable that some other fossil species of Astarte and Crassatella 
will be shown to belong to the present genus, as, for instance, Cr. Bandeti, Coq., 
Pal. Prov. Const., pl. xiii, fig. 5. 

7. Meekia, Gabb, 1864, (Pal. Calif., I, p. 191). Shell oblong, sub-inequilateral, 
posteriorly rounded, anteriorly somewhat produced and turned upwards hook- 
like, terminating in a point; surface marked with strive of growth only; hinge 
with “two robust, triangular teeth on the right valve, and one large and one 
small one on the opposite side, the large one being received between the two 
of the right valve; posteriorly on each side is an indistinct lateral tooth.” 
“A short robust plate separates the anterior muscular scar from the cavity of the 
beak.” Type, Jf sella, G., and two others are the only known species of the 
genus; they are from cretaceous deposits. 

It is, as Gabb remarks, uncertain where to class this peculiar genus, but 
the general character of the shell and of the hinge-teeth appears to me to have 
a greater similarity to the hinge of Schizodus and Neoschizodus, than to that of 
any other known genus. 
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List OF CRETACEOUS SPECIES. 


As there are in this case no suggestions to be made regarding newer generic determinations, 
I shall simply quote the names of the cretaceous species of Zrigonia according to Pictet and Cam- 
piche (Pal. Suisse IV™ ser., 3™° partie, p. 384), and add those which are not included in the list 
of those authors. With the exception of the scabr@ and clavellate groups which I have united with 
the scaphoidea, the groups remain the same, as noted by Pictet and Campiche. 

1-18.—T. longa, Ag., Sancte-crucis, P. and C., carinata, Ag., peninsularis, Coq., angulifera, 
Stol., (abrupta* of Coquand), seapha, Ag., Robinaldina, V@Orb., cincta, Ag., dedalea, Park., 
nodosa, Sow., Lusitanica, Sharpe, decora, Stol., ( Hondaanat of Coquand), ornata, d’Orb., diva- 
ricata, @WOrb., eaudata, Ag., Picteti, Coq., Lamarckii, Math., paradoxa, Ag. 

19-23.—T7. Heva, Dolf., aliformis, Park., Archiaciana, d@’Orb., Fittoni, Desh., Constantit, 
VOrb. 

24-47.—T. Coquandiana, VOrb., sinuata, Park., ewcentrica, Sow., sub-eacentrica, dOrb., neg- 
lecta, Guér.,t pennata, Sow., sulcataria, Lam., ? Nereis, d’Orb., disparilis, V’Orb., Buchii, Gein., 
echinata, VOrb., sub-pulchella, VOrbd., spectabilis, Sow., Delongchampsi, M.-Chal., ? bipartita, 
VOrb., erenatula, Lam., spinosa, Park., Pyrrha, V@Orb., scabra, Lam., limbata, d’Orb., longirostris, 
VOrb., tenuisulcata, Duj., inornata, V@Orb., pumila, Nilss. 

48-49.—Trig. Elise and Ludovice are described by Briart and Cornet from Belgium, (Foss. 
de Bracquegnies, p. 64, Mém. cour. Acad. Belgique, vol. xxxiv. 

50-52.—T. intermedia, Fahrk., Jonioi, Rouill., and Falckii, Rouill., are described by Eich- 
wald from cretaceous beds of Russia (Leth. geogn., livr. x, 1867, p. 601 et seq.). Besides these 
the same author mentions 7. nodosa, carinata, seabra, inornata, and caudata. 

53-54.—T. distans and Auressensis are described by Coquand from North Africa (Pal. Prov. 
Const., pp. 202-203). 

55-57.—Tr. Herzogii, Hausm., concardiiformis, Krauss, and ventricosa, Kr., are noted by 
Krauss from the neighbourhood of Algoa Bay from supposed cretaceous rocks, (Mem. Leop. 
Acad., xiv, pt. 11, p. 453 et seq.), and from the same locality is the next species 

58.—Remondia Bronnii, Kr. (ibid. p. 449). 

59-66.—T7. Delafossei, Coq. and B., Hanetiana, VOrb., Gidboniana, Lea, (= Hondaana, Lea, 
Pal. Calif., ii, p. 248), Zocaimana, Lea, ? Lojoyei, @Orb., (=? longa, VOrb., ex parte Prod. ii, 
p. 78, No. 289), sub-crenatula, d’Orb., abrupta and Humboldtii of Buch are from South America. 

67-75.—T. plicato-costata, Gal., Mooreana, Gabb., (Pal. Calif., ii, p. 269), thoracica, Mort., 
Emoryi, Con., texana, Con., Lufalensis, Gabb, Hvansiana, Meek, (vide Smith. Mise. Coll., 
No. 177, 1864, p. 9, where also 7. dimbata, d’Orb.,? is mentioned); further, 7. Tryoniana, Gabb, 
and 7. equicostata, Gabb, (Pal. Calif., i, p. 188, and ii, p. 196 and p. 248), are described from N. 
America (including Texas and Mexico). 

76-78.—NMeekia sella, radiata and navis, Gabb, (Pal. Calif., i, pp. 179-180), are from California. 

79.—Remondia furcata, Gabb, (ibid. p. 270) from Mexico. 

From Palestine Conrad described in the App. to the Off. Rep. of Lynch’s Expedition several 
species which he considers as jurassic, but Fraas (Wiirt. Nat. Jahreshefte, xxill, 1867, pp. 237-238) 
questions the fact. Conrad’s syriaca he considers as identical with sinuata, Park.; the others 
are alta and cuneiformis, based upon imperfect cast specimens; the latter has great similarity to 


* T agree with Pictet that the identification with the American species is doubtful. There are, indeed, most 
marked differences in the thickness of the shell, direction of the ribs on the sides and on the area, and in the size of 
the ligamental fulera as compared with 7. gibboniana, and in abrupta the differences in the form and ornamentation 
of the shell are still more apparent. 

+ Vide Album Pal. d. 1. Sarthe, &e. 1867, pl. xix, fig. 1. On this and the previous plate several other species 
of Trigonie are figured. 
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caudata, Ag. Fraas also describes and figures (1. cit., p. 237, pl. iv, fig. 17),a “7. distans, 
Conr.,” but does not say whether the species is the same as Coquand’s distans from Algier. The 
figures of both show a great similarity, but in the Palestine form the median areal rib appears to 
be absent. 

80-85.—The following species occur in Southern India: 7. scabra, Lam., tuberculifera, indica, 
orientalis, semiculta, minuta, and crenifera. 


TRIGONIA, Brug., 1789, (see p. 310). 


a. Group,—Secaphoidea. 


1. Triconra scaBRa, Lam., Pl. XV, Figs. 24-26, and Pl. XVI, Figs. 35-40. 


1819. Trigonia seabra, Lam., An. sans vert., vol. vi, p. 63. 

1846. Pr aliformis, Park. apud Forbes, Trans. Geol. Soc., Lond., vii, p. 151, non idem, Park. 
1850. 53 limbata, d’Orb., Prod. II, p. 240, ex parte, idem Gabb, Zittel, et auctorum. 

1865. s scabra, Lam., apud Zittel, Denk. Akad., Wien, xxiv, pt. ii, p. 161, cum syn. 


Trig. testa elongatim sub-trigona, valde inequilaterali, moderate inflata, wnbo- 
nibus postice versus paulo incurvis, sub-anterioribus, postice producta, attenuata et 
ad terminationem anguste et oblique sub-truncata, antice rotundata, margine inferiori 
fere uniforme curvato, marg. areali subrecto aut paululum concavo, costis 16-24 con- 
centricis paulo curvatis, tuberculis acutis coronatis, antice sub-obsoletis, ornata ; area 
transversaliter costulis numerosis sub-spinulis, terminalibus cum costis lateralibus 
nonnunquam angulum acutum formantibus, nonnunquam sub-obsoletis notata, sulco 
longitudinali, haud profundo, sub-mediano divisa. 


The ornamentation of the surface is subject to great variation. When the 
shell is well preserved the ribs are provided with very distinct spinulose tubercles 
and separated by deep interspaces which are broader than the ribs themselves; in 
young specimens this is particularly apparent. When, however, the surface of 
the valves becomes worn off the tubercles often quite disappear, the ribs are then 
smooth and apparently broader than the interspaces. All these variations are 
amply illustrated in the figures cited above. 

Our South Indian form had first been identified by Forbes with Parkinson’s 
aliformis, but Forbes never saw a perfect specimen of the Indian form, and the 
anterior parts of both the species are very easily mistaken, the one for that of the 
other. D’Orbigny, apparently acting more on geological than on conchological 
evidence, considered the Indian form identical with his limbata, and this state- 
ment has been accepted as correct by subsequent writers. Zittel refers to it as if 
there were not the least doubt about it. But an examination of a large series of 
the Indian fossils proved them to belong to scabra of Lamarck, as distinguished 
from limbata by more straight, more numerously and equally tuberculated ribs and 
less concave areal margin. Both species are, however, very closely allied, and it is 
often far from an easy task to separate one from the other. 

Localities.—Near Anapaudy, Koloture, Serdamungalum, Coonum and Shuta- 
mungalum ; North of Karapaudy. 

Formations.—Trichinopoly and Arrialoor groups. 
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The last named locality refers to the latter group, and the specimens from it 
generally have the ribs thin, and very distinctly tuberculated ; they are also probably 
slightly less inflated than those from the other group, but there is no important 
specific distinction between both. 

In Europe 7. scabra is common through all the upper cretaceous beds of 
Germany, France, and the Alpine Gosau deposits. 


2. TRIGONIA TUBERCULIFERA, Sfoliczka, Pl. XV, Figs. 10-12. 


Trig. testa late ovata, fere equaliter longa quam alta, valde mequilaterali, 
tumida, umbonibus sub-anterioribus, prominentibus, incurvis imstructa, antice leviter 
convexa, infra valde rotundata, postice breviter producta et valde angustata, margine 
areali moderate concavo ; superficie costis 16-18 crassis equidistantibus, paulo undu- 
latis, aut sub-rectis, tuberculis obtusis coronatis, postice multo tenuioribus, interdum 
sub-levigatis, ornata ; area moderate profunda, sub-angustata, fere levigata. 


This species bears a remarkably close resemblance to the South African 
T. ventricosa, described by Krauss (Acta nov. Acad. Leop. Car., xiv, pt. ii, p. 456, 
pl. 49, fig. 2,) from supposed cretaceous beds which have subsequently been 
referred to the jurassic period.* I have given (on pl. xy, fig. 9), for the sake of 
comparison, two views of the African shell, as Krauss’s illustrations are not suffi- 
cient. Our Indian species differs from this only by being of a more regularly 
rounded triangular shape, less attenuated and produced posteriorly, and possessing a 
narrower and not so deeply excavated area. The only other shell closely allied, 
if not identical with the African fossil, is one found by Mr. Wynne in the jurassic 
beds of Cutch. I shall have occasion to allude to this at some future date in 
connection with the examination of the Cutch fossils. 

Locality —Coonum, in a greyish sandstone. 

Formation.—Trichinopoly group. 


b. Group,— Costate. 
3. TrRiconta inpDica, Stoliczka, Pl. XV, Figs. 14-15. 


T. testa sub-trigonali, valde inequilaterali, sub-tumida, antice rotundata, infra 
margine convexo, postice gradatim attenuata, moderate producta et ad termina- 
tionem oblique truncata, costis 12-13 concentricis, levigatis, crassis, antice ad mar- 
ginem sub-recte terminantibus, sulcis paulo latioribus separatis, ornata; area lata, 
ad medium angulata, mtus aut planulata aut paulo excavata, striis transversalibus 


* T have no doubt that the secondary deposits of South Africa are in part with propriety referred to the jurassic 
period, but Iam not sure whether they all belong to that formation. Besides the Trigonia ventricosa there is a 
Remondia, a Grotriania, and a Ptychomya, and several other shells which have a cretaceous more than a jurassic 
aspect. It yet remains to be shown whether Krauss was not correct in his identification of some of the beds with 
cretaceous deposits, equivalent to the Lower Greensand of Europe. 
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notata, extra in facie laterali levigata et costa elevata ab apice ad marginem infero- 
posteriorem decurrente marginata. 


The anterior straight or slightly flexuous termination of the ribs and the 
large prolonged area readily distinguish this species from others; it belongs to a 
eroup chiefly jurassic, and only rarely represented in cretaceous deposits. It seems 
to be a very rare species. 

Locality.—South-east of Arrialoor, in a whitish silicious sandstone. 

Formation,—Arrialoor group. 


c. Group,—Glabre. 
4. TRIGONIA ORIENTALIS, Forbes, Pl. XV, Figs. 16-17. 


1846. Trigonia orientalis et suborbicularis, Forbes, Trans. Geol. Soc., Lond., vii, p. 150, pl. xviii, figs. 11 and 10. 
1847. 4 semiornata, d’Orb., Voy. Astrol., Paléont., pl. iv, figs. 31-32. 
1850. e orientalis et suborbicularis, Forbes, apud d’Orbigny, Prod. II, p. 240 ;—eedem auctorum. 

T. testa quadrangulariter sub-trigonata, moderate tumida, inequilaterali, antice 
breviori, late et uniforme convexa, postice moderate producta, regione ab umbone 
ad marginem infero-posteriorem extensa obtuse angulata, area supera ab eo angulo 
rapide declivi, ad terminationem oblique sed late truncata, et sulco mediano indistineto 
divisa, parte areali interiori concentrice multistriata, exteriori precipue prope marginem 
posteriorem levigata ; superficie cetera costis numerosis concentricis, levibus, equi- 
distantibus, antice ad marginem fere obsoletis induta. 


The young shells generally are much flatter and always more distinctly sub- 
quadrangular than old ones; in the latter the posterior part of the shell becomes 
more produced, while the anterior does not increase at the same ratio. The 
concentric ribs are numerous, smooth, very gradually increasing in thickness as the 
shell grows, becoming at the same time more or less distant from each other; near 
the periphery the furrows equal in width the thickness of the ribs; they terminate. 
anteriorly with a very slight flexuosity, but become nearly quite obsolete before 
they reach the margin. The area is very broad, separated from the costated portion 
of the valves by an obtuse angle, not quite so indistinct as in the typical forms 
of the “ Glabre” group, but at the same time not developed to a distinct rib, as 
in the “ Costate.” This area is divided by a very shallow sulcus in two sub-equal 
halves: on the interior portion the concentric striz are distinct in all stages of 
growth, but on the outer portion they become more or less obsolete, especially 
towards the margin. 

I have compared both of Forbes’ originals; they are not so perfect as shown 
in his figures, but except that in the one the ribs are slightly more distant than 
in the other, I do not see any essential difference between both. 

Locality. —Comarapolliam and near Pondicherry, in a light grey and bluish 
sandstone. 

Formation.—Axrialoor group. 
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5. TRIGONIA SEMICULTA, Forbes, Pl. XV, Figs. 19, 22, 23, 27. 


1846. Trigonia semiculta, Forbes, Trans. Geol. Soc., Lond., vii, p. 151, pl. xviii, fig. 9. 
1847. cf sinuata, Park., apud d’Orb., Voy. Astrol., Paléont., pl. iv, figs. 29-30—non eadem Parkinson. 
1850. 3 semiculta, Forbes, apud d’Orb., Prod. II, p. 240;—eadem auctorum. 


T. testa elongate sub-quadrangulari, inequilaterali, moderate compressa, verticibus 
obtusis parvulis instructa, antice et infra rotundata, postice producta, ad termina- 
tionem late truncata, area paulo convexiuscula, latissima, elongate trigonali, levigata, 
in junioribus speciminibus supra longitudinaliter sub-sulcata atque pone vertices trans- 
versaliter costulata; superficie cetera concentrice multicostata, costis levigatis, obtusis, 
Sere equidistantibus, antice paulo deflexis et usque ad marginem continuis. 


This species is readily recognised from the previous by the anterior termina- 
tion of the concentric ribs, which are bent somewhat downwards and extend 
up to the extreme margin. It is a more compressed and posteriorly more 
produced shell than TZ. orientalis ; young specimens are, however, very closely 
allied, and the anterior termination of the ribs becomes the sole distinguishing 
character. 

This is no doubt the species which d’Orbigny first identified with the European 
T. sinuata of Parkinson, and both are indeed very closely allied to each other, 
the only difference being that the Indian shell has a somewhat wider, smooth area, 
and that it is posteriorly truncated, instead of being gradually narrower and 
terminally rounded, as seen in the various figures of sinwata. I have no speci- 
mens of this last to compare, but should that character prove not to be constant, 
T would without much hesitation consider both shells as belonging to the same 
species. D’Orbigny’s figure in the Voy. d’Astrolabe appears to be an enlarged 
one of a young specimen, but I was unable to trace out the original in the ‘ Jardin 
des plantes’ collection. In the Prodrome, (II, p. 240,) d@Orbigny wrongly identi- 
fies sinuata from Pondicherry with swborbicularis, Forbes, retaining the last one 
as distinet from orientalis, Forb. This is a double mistake, as already pointed out. 

Another species allied to semiculta was described by Conrad as 7. syriaca from 
Palestine. Fraas pronounces it to be the same as 7’. sinwata, Park. 

Locality — Neighbourhood of Anapaudy and north-east of Maithal, in a com- 
pact calcareous, and in soft, sandstone; rare. 

Formations.—Trichinopoly group. 


6. Trigonta MINUTA, Stoliczka, Pl. XV, Figs. 18, 20, 21. 


T. testa parva, elongato sub-trigonata, valde inequilaterali, regione ab apice 
ad marginem postero-inferiorem decurrente obtuse angulata, postice producta, 
attenuata et ad terminationem angustatim truncata; margine lunulari et areali fere 
rectis, angulum 105° ad apices formantibus; lunula angusta, elongata panlulum 
excavata, area perlonga, angusta, fere plana, ambabus levigatis ; superficie costulis 
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12-16, lamelliformibus, acutis, distantibus, in declivitate postica continuis, inter- 
spatiis latis, haud profundis, minutissime striatis, notata. 


This interesting small form may be regarded as a miniature of the European 
T. excentrica, Park. The ribs on the surface are peculiar, sharp, but little pro- 
minent, and with very shallow, broad, minutely striated interspaces. The lunula 
and area are both distinctly margined, narrow, and smooth, the first somewhat 
excavated, the second almost quite flat. It is very rare that a distinct lunula is 
present in any of the species of Zrigonia, only the “ Glabre” have it occasionally 
indicated, though I do not know a single species which has it equally marked as 
this small Indian shell. It might, therefore, be suggested that the species could 
rather belong to Astarte than to Trigonia; but against this the examination of the 
hinge-teeth of the right valve speaks, there being in it only two diverging and 
distinctly striated cardinal teeth present under the beak. 

Locality —Near Arrialoor, in a soft whitish sandstone. 

Formation.—Arrialoor group. 


d. Group,— Quadrate. 
7, TRIGONIA CRENIFERA, Stoliczka, Pl. XV, Fig. 18. 


T. testa sub-quadrangulari, paulo inflata, inequilaterali, antice breviter rotun- 
data, postice producta et ad terminationem late ac subrotunde truncata, superficie 
costulis tenuibus paulo flexuosis omnino confertim crenulatis ornata, tis in area 
perlata cum adjacentibus in regione ab apice ad marginem infero-posteriorem ex- 
tensa positis angulos fere rectos formantibus. 


A very marked species, easily recognised by the numerous finely crenulated 
ribs being present on the entire shell. The form is a little longer than most other 
species of the “ Quadrate” group, but the ornamentation is typical. 

Locality.—Olapaudy, in a brownish somewhat oolitic rock; apparently very 
rare. 

Formation.—Arrialoor group. 


XXXIV. Family,—NUCULANID. 


( Lepipaé, auctorum). 


The animals have the mantle margins almost entirely open, except posteriorly 
fora very short distance, a narrow commissure separating a posterior siphonal 
opening, through which partially, or almost wholly, united, retractile, siphons 
can be protruded; the exhalent siphon is occasionally represented by a simple 
mantle fold; sometimes, as in Nuwculana and WNeilo, special appendages of the 
mantle occur below the siphons; these apparently assist in hatching the young, and 
I doubt whether they are constant in the different species. There is one pair 
of palpi on either side, they being elongated and pointed; one pair of unequal 
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elongated and narrow gills on each side, only free along the inferior edge; the 
foot is rather short, terminally expansible into a sub-oval disc, truncate or slightly 
emarginated behind, pointed in front, with serrated edges, deeply sulcated along the 
middle sole, and capable of being folded together when retracted within the valves. 

The shells are elongated, small, or of moderate size, posteriorly always more or 
less produced and often slightly gaping; the hinge is composed of two comb-like 
multidenticulated diverging marginal teeth; ligament internal or external ; pallial 
impression generally sinuated, rarely nearly entire; internal layer of shell some- 
times slightly nacreous, but more often only with a slight silky lustre. 

The Nucvrayip# are characterized, as already stated, principally by the dis- 
tinctly developed posterior siphons and the frequently sinuated pallial sinus, 
the shells are produced posteriorly, while the reverse is the case in Nuweula. 
There is really a very great structural difference between Nuculana and Nucula, 
and Deshayes’ criticism of H. and A. Adams’ and other authors’ classifi- 
cation is entirely uncalled for. It contributes nothing towards Deshayes’ sug- 
gested unity, but it speaks rather in favor of the separation of the two families. 
No one will deny the relations of the two as to animals and shells, they are only 
too well known, but when the differences of organisation extend to such cha- 
racters as those upon which our whole systematic classification is based, it would 
be the greatest mistake to ignore them in one and make use of them in another case. 

Fossil species of Nucurayzpz occur through all the known sedimentary 
formations, but they never are very numerous, and appear to increase very 
gradually up to the present date. The palzozoic species will barely amount to 
15 or 20, those from the Trias about 25, from the jurassic period about 40, 
from the cretaceous 63, from the tertiary at least 80, and from the present seas 
nearly 100. 

The geographical distribution is general; the species of Nwculana live mostly 
in tropical and sub-tropical, those of Yoldia chiefly in the Northern, seas. 
The usual depth at which they occur is between 2 and 4 fathoms, on slightly 
gravelly, sandy, or muddy soil. During former geological periods the same general 
distribution appears to be indicated, at least species belonging to the family have 
been found almost in all countries and are about equally scarce. 

According to the more or less distinct internal pearly structure and the 
presence of an internal ligament on the one hand, the want of the former and 
the replacement of the latter by an external ligament on the other, two sub- 
families have been proposed by H.and A. Adams under the respective appellations 
of wucuLaniIvnz and mazzteTIve. These I shall here adopt, classifying the few 
additional fossil genera according to their relations to recent forms. 


a. Sub-family,—NUCULANIN. 
1. Cucullella, M‘Coy, 1851, (Ann. Mag. Nat. Hist., 2nd ser., vii, p. 50). 
Shell sub-rhomboidal or elongated, inequilateral, the beaks being sub-anterior, 


internally with a long internal septum extending towards the anterior muscular 
AT 
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impression; hinge-line crenulated or denticulated in the whole extent, pallial line 
entire (?); type, C. cultrata, Sandberger, (Rhein. Schichtensystem, &c., p. 276, 
pl. 29, figs. 3 and 7). This is one of the oldest forms of wucvzayivm, differing 
from Nuculana (= Leda) by the internal rib-like septum below the beaks. The 
form of the shell varies from elongated to almost quadrangularly ovate. M*Coy 
says that the pallial line is entire; it may be so, but it is not clearly traceable in 
any of the figures I saw. All the species of Cwcwllella are from paleeozoic rocks. 

2. Perrisonota, Con., 1869, (Am. Journ. Conch., V, p. 98). Shell ‘ elon- 
gated, posterior hinge-line long, curved, linear, with numerous close transverse teeth, 
extending nearly to the end margin; anterior hinge area broad, oblique, and some- 
what distant from the hinge margin; no fosset under the apex?” type, P. protlexta, 
Con., from ecretaceous rocks of New Jersey. It would seem from the above descrip- 
tion that the anterior part of the hinge-line is destitute of teeth, but if that should 
not be the case, the mere form could hardly be considered as a sufficiently distinct 
character from the next genus, at least from its sub-genus Adrana. 

3. Nuculana, Link, 1807, (= Leda,* Schuhm., 1817). Shell with the valves 
closed, inequilateral, posteriorly produced and attenuated, surface finely concen- 
trically striated and covered with a smoothish epidermis ; hinge-line divided into a 
great number of teeth, cartilage in a small pit below the beaks, which are very 
close to each other; pallial line slightly sinuated; internal nacre of shell more or 
less distinct; type, NV. emarginata. 

8a. Adrana, H. and A. Adams, 1857. Shell greatly elongated and thin, 
with the valves somewhat gaping at both ends; type, Nuc. [Adrana} lanceolata, 
Lam. 

4. Yoldia, Moller, 1832. Shell elongated, narrowed behind, or obliquely trun- 
cated, thin, covered with a polished olivaceous epidermis, slightly pearly within ; 
cartilage in a large pit below the beaks ; hinge-teeth comb-like ; pallial sinus large ; 
type, Y. lanceolata, Sow. Among fossils it would seem extremely difficult to dis- 
tinguish between Yoldia and Nuculana, unless the relative size of the cartilage pit 
and of the pallial sinus can be a cuide. The animals of the former are said to 
have no posterior appendages at the mantle below the siphons, so conspicuous in 
Nuculana. It remains yet to be shown whether all the species of the last genus 
really possess the same. 

4a. Chenu adds as a sub-genus of Yoldia Mérch’s Portlandia, quoting 
(evidently by mistake) two fossil species, Y. Hesendonkii, Nyst, and Y. pectinata, 
Sow.; the former a tertiary, the latter a cretaceous shell. The first is concentrically 
suleated, the second radiately ribbed or striated ; both have the lunula somewhat 
excavated, but they do not appear to me to differ from true Nucule. Hanley 
(Monog. V ucuLip&) says that Portlandia differs from Yoldia merely by having the 
valves posteriorly closed. He quotes in the section a number of small somewhat 
tumid species, like Y. pygmea, Minster. 


* This name has also been given to an Arachnoid by Koch. 
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b. Sub-family,—_MALLETIN &. 


5. Nucularia, Conrad, 186? Ihave not met with the original description 
of the genus, but Conrad refers it to the Nvovzanipa#. In his description of a 
cretaceous species from New Jersey (Am. Jour. Conch., V, p. 44,) he states that the 
shell is “not pearly, thin” ...... “teeth angular, and tooth of the posterior line com- 
plicated ;” the form is ovately elongated and inequilateral, the surface smooth, 
beak pointed, sub-anterior; one of the typical species appears to be the cretaceous 
N. papyria, Con., from Haddonfield (Am. Jour. Conch., V, pl. i, fig. 7, and 
p- 98, pl. ix, fig. 25, (lower figure in right corner). 

6. Malletia, Desm., 1832. Shell elongately ovate, compressed, sub-inequi- 
lateral, smooth, covered with an olivaceous epidermis, interior sub-nacreous; hinge- 
teeth thin, denticulated, the anterior much less so than the posterior; ligament 
external, elongated; pallial sinus deep; type, IZ. Chilensis, Desm., (Solenella 
Norrisii, Sow.). Hanley describes a second species in his Mon. of Nucuzrpa, 
M. Cuningii, from the Falkland Islands. 

7. Neilo, H. and A. Adams, 1857. Shell sub-quadrangularly ovate, inequi- 
lateral, with the upper posterior margin arcuated, posteriorly sub-truncate, covered 
with a brown epidermis, anteriorly slightly gaping, inside not nacreous; hinge- 
teeth on both sides of the beak denticulated almost with interruption; pallial sinus 
deep; ligament external, small; type, NV. australis, Q. and Gaim. (N. Cwmingii, 
apud H. and A. Adams). 


CRETACEOUS SPECIES OF THE NUCULANIDZ. 


All the recent genera and sub-genera appear to be represented in cretaceous rocks, but the 
distinction between Nuculana and Yoldia can as yet hardly be recorded with great accuracy. 
The Nuculane usually are small, moderately tumid, rather strongly attenuated posteriorly and 
flexuously produced ; the Portlandia are also of small size, .tumid, and narrowly, but shortly 
attenuated, and the Yoldie are of larger size, very gradually attenuated posteriorly, not much 
produced and slightly flexuous. But unless the examination of the internal structure confirms the 
determination made according to these external characters, it cannot be looked upon as absolutely 
correct. A great difficulty exists in tracing out the pallial impression in fossil Nwculane. Whether 
and which of the European species could be referred to Perrisonota and Nucularia of Conrad is 
at present difficult to say, because the genera are not yet sufficiently known as regards the type 
species themselves. . | 

For reference of a large number of the species here recorded, see Pictet and Campiche, Pal. 
Suisse, I1I™* ser., 38° part., p- 4.00 et seq. 

1-2.—Nuculana Valangiensis, P. and C., NV. scapha, d’Orb. 

3.—N. scaphoides, P. and C. This extremely resembles, in form and size, wep Californian type 
of eretaceous shells, called by Gabb Meekia (see family TRIGONIID#) but as the hinge of the only 
specimen of scaphoides does not appear to have been exposed, it is impossible to ascertain the generic 
determination of the species. 

4-5,—N. lingulata aud solea of d’Orbigny belong to the sub-genus Adrana. 

6-11.—N. Maria, d’Orb., phaseolina, Mich., Necheriana, P. and Roux, Vibrayeana, d’Orb., 
angulata, Sow., lineata, Sow., (Trans. Geol. Soc., Lon., iv, pl. xvii, fig. 9, and Mém. Cour. Acad. 
Belg., Fossiles de Bracquegnies par Briart et Cornet, p. 63). The two last species recall the form of 
Portlandia, but they are noted as possessing the pallial sinus entire. 
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12-13.—N. porrecta, Rss., and siliqua,* Goldf., are both narrow, posteriorly much produced, 
resembling Adrana in type. Conrad’s Perrisonota is a similar shell. 

14-22.—W. tellinella, Rss., semilunaris, Buch, producta, Nilss., (Favre, M. foss. de Lemberg, 
1869, p. 118+), Mantelli, Gein., subaqualis, Rss., Puschii, Alth, (vide Favre, M. foss. de Lemberg, 
1869, p. 119), Fersteri, Miill., Lirlichi and discors, Giimbel. The last species closely resembles 
semilunaris, Buch. 

28-26.—N. angusta, Ryckh., acutissima, Miller, (? caudata,t Koch and D., in Petref. Aach. 
Kreidef., 1847, p. 16, and Supplement to the same, 1859, p. 28), alata and Hagenovi, Miiller, 
(ibidem, Suppl.). All these are noted in Bosquet’s list of Limbourg fossils in Staring’s Bodem y. 
Nederland, II deel, Nos. 349, 350 (= 404), 351 and 352. 

27.—N. undulata, Sow., (Nucula ead., Sow., M. Conch., vi, p. 103, pl. 554, fig. 3, and Leda ead., 
d’Orb., Prod. II, 136, No. 224). Pictet and Campiche place this species among the doubtful 
forms, considering it to be a Ne@ra. I have not examined any specimens, nor do Pictet and 
Campiche state whether they have done so, Their suggestion seems to be based upon Sowerby’s 
remark, that the species may be a Corduda. As the shell is equivalve, it evidently does not belong 
to that genus, but it seems not improbable that it is a Nezra, though sufficient evidence appears 
as yet wanting. ; 

28.—N. tenuirostris, Rss., (Leda ead., apud d’Orbigny). Pictet and Campiche quote this 
species as probably identical with the supposed WV. wxdulata, just mentioned. They evidently based 
their judgment only upon a superficial glance at the figures, for in Reuss’ description the hinge-teeth 
are clearly pointed out (Bohm. Kreidef., pt. II, p. 7). 

29.—N. falcata, Rss., (ibidem, p. 8,) must be for the present kept distinct from semilunaris, 
with which Geinitz suggested it might be identical. Judging from figures, there are marked 
differences in the shape of the two shells. 

30.—N. lyncuris (Leda lyncuris, Bichwald, Leth. geog., xme livr., 1867, p. 594) ; this rather 
appears to be a Nucula than a Nuculana. 

31-41.—YVoldia Evansi, Meek and Hayd., scitula, M. and H., subnasuta, Hall and M., ventri- 
eosa,§ H. and M.; Nueulana bisulcata, M. and H., Jlongifrons, Con., pinneformis, Gabb, pro- 
texta, G., Slackiana, G., subangulata, G., and Neilo Hindi, M., are noticed by Meek from the creta- 
ceous deposits of North America in Smiths. Mise. Coll., No. 177, 1864, pp. 7 and 8. 

42-54,.—Nuculana cultelliformis, Rog., Gabbii, Con., improcera, Con., oregona, Shum., penita, 
Con., parva,|| Rog., Willametensis, Shum., Neilo ? abrupta, Con., Yoldia acutifrons, Con., impressa, 
Con., nasuta, Gabb, and protexta, Con., are marked from the so-called lower eocene beds of 
N. America by Conrad in Smiths. Mise. Coll., No. 200, 1866, pp. 3 and 4. 

55,.—Nuculana translucida, Gabb, Pal. Calif., I, p. 200. 

N. perdita and erebrilineata of Conrad from Palestine are identified by Fraas with Nweulana 
scapha and subrecurva of d’Orbigny respectively (vide Wirt. Naturw. Jahresh., vol. xxiii, 1867, 
p. 236). 

56-57.—Nucularia papyria and Perrisonota protexta are described by Conrad from New Jersey, 
(Am. Jour. Conch., V, pp. 44 and 98). 

58-62.—Nuculana socialis, Nuculana sp. ind., Yoldia striatula, ¥. obtusata, and Y. scaphuloidea 
occur in the South Indian cretaceous deposits. 


* Non WV. siliqua, Reeve, (1856) = Yoldia glacialis, Gray. 

+ Favre’s figure represents a rather more elongated form than Nilsson’s original, or the figures given by 
Reuss in his Bohm. Kreidef., pt. ii, pl. xxxiv, figs. 17-20. 

+ Non WV. caudata, Donovan, a recent species. 

§ Non J. ventricosa, Hinds, 1843, a recent species of Muculana. Pictet and Campiche consider Meek and 
Hayden's species to be a Meera. Meek in his Check-list does quote a Neera ventricosa, M. and H.; is this the 
same species or not? 

\| Non WV, parva, Sow. = Nuculana minuta, Miiller, from the northern seas. 
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NUCULANA, Link, 1807, (see p. 320). 
1. Nvucunana socrauis, Stoliczka, Pl. XVII, Fig. 13. 


N. testa juniore trigonula, adulta ovatim elongata, minuta, solida, inequi- 
laterali, postice longiore, producta, sensim angusta, sub-recta, et ad terminationem 
truncatula, area angustissima, superficie polita, prope apices fere levigata, margines 
versus crassiuscule concentrice striata; cardine multidenticulato, denticulis foveolu 
minima infra apicem sita interruptis. 


Height of shell : itslength ... of: dc fs 0°59 
Thickness ,, : 3 at a one waa 0°45 


This little species bears a remarkably close resemblance to some of our eastern. 
forms, like puellata, ventricosa, and an apparently new species from Cochin and Aden. 
I dredged all three on sandy mud between two and three fathoms of water at the 
last locality. The peculiarity of the fossil species lies in its posteriorly almost 
perfectly straight and cuneiform produced shell. The surface is polished, nearly 
quite smooth at the beaks, and rather coarsely concentrically striated towards 
the margins. 

Locality —Moraviatoor, in a dark brown, calcareous and earthy rock; very 
common, the specimens having been evidently living in large numbers together. 

Formation.—Ootatoor group. 


2. NucuLana, sp. ind., Pl. XVII, Fig. 14. 


A single cast specimen was found in the brown earthy limestone north of 
Odium; it belongs to a Nuculana ora Yoldia. Its broadly oval, sub-equilateral 
shape, and very numerous denticulations on the hinge margin show it to be distinct 
from any other species I am acquainted with, but the single impression of a left 
valve is not sufficient to characterize the species in a way that it can again be safely 


recognized. It is to be hoped that more and better specimens will in time be found. 
Formation.—Ootatoor group. 


YOLDIA, Miller, 1832, (see p. 420). 


1. YOuLpIA sTRIATULA, Forbes, Pl. IV, Fig. 2, and Pl. XVII, Fig. 6. 


1846. Leda striatula, Forbes, Trans. Geol. Soc., Lond., vii, p. 148, pl. xvii, fig. 14. 
1847. 5, %ndica, d’Orb., Voy. Astrolabe, Pal., pl. v, figs. 11-13. 
1850. » striatula, Forbes, d’Orb., Prod. II, p. 236,—eadem auctorum. 


Y. testa sub-quadrangulari, elongata, compressiuscula, inequilaterali, antice 
paulo breviori et ad marginem rotundata, postice producta, subflecuosa, ad marginenr 
late angulatim truncata, regione areali longa, planata, paululum concava, infra eam 
sulco haud profundo ab apice ad terminationem posteriorem extenso instructa ; super- 


AK 
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ficie concentrice minute et confertim striata, wmbonibus parvulis, approximatis ; 
dentibus cardinis numerosis, fovea triangulari sub apicem divisis. 

Height of shell : itslength .,, oi ore ae 053. 

Thickness ,, : Ss ana wan eh f 0°29. 

This species is allied to the recent Yoldia Thraciformis, but is of smaller size 
and has the striation stronger. It seems to be a very rare shell, as only a single 
specimen of a left valve exists in our collection. I have, therefore, given an enlarged 
view of Forbes’ original. As to general form the species would be taken for a 
Neilo, but it has distinctly a small cartilage pit below the umbo and no trace of 
a ligament. 

Locality.—North of Karapaudy, in a soft coarse sandstone; Pondicherry. 

Lormation.—Arrialoor group. 


2. Youpra osrusata, Stoliczka, Pl. XVII, Figs. 7-10. 


Y. testa ovato elongata, tumida, sub-inequilaterali, antice sub-rotundata, postice 
paululum longiore, sub-truncata et prope marginem superiorem indistincter sulcata, 
lunula lata, medio paulo elevata, lateraliter applanata, concentrice confertim striata 
et nonnullis sulcis profundioribus predita ; cardine dentibus numerosissimis in utroque 
latere fovee parve instructo. 

Height of shell : its length ... Ba vas ee 0°66 
Thickness ,, : és ae wea mes seh 0°59 

Easily distinguished from Y. swb-recurva, Phill., and other allied species by 
its more inflated form and very numerous and small hinge-teeth. 

Locality Karapaudy, in soft, coarse, whitish sandstone; not common. A 
similar and perhaps identical species also occurs in the coarse sandstones near 
Streeparmatoor. 

Lormation.— Arrialoor group. 


3. YOLDIA scAPHULOIDEA, Stoliczka, Pl. XVII, Figs. 11-12. 


Y. testa elongata, sub-tumida, sub-inequilaterali, antice rotundata, postice 
sub-caudata, sensim attenuata et compressiuscula, sub-sulcata, margine areali 
concavo, area angusta, deplanata, umbonibus tumidulis, actiusculis, approximatis 
instructa ; superficie concentrice confertim regulariterque striata; cardine dentibus 
numerosis predito. 

Height of shell : itslength  ... abc eee 5 061 
Thickness _,, : 4 cee oe 5 wat 0°35 

This species is very like the Neocomien Y. scapha, d’Orb., but is distinctly 
less elongated. It differs from striatula by being more attenuated posteriorly, and 
from obtusata by being a much more compressed shell. 

Locality —Comarapolliam, in soft whitish sandstone ; apparently rare. 

Formation.—Arvialoor group. 
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XXXV. Family,—_NUCULIDE. 


Animal oval, with the mantle margins entirely open, with ciliated edges, which 
on the shorter, or posterior side, where the siphons should be placed, are a little longer 
than anywhere else; there are no distinct siphons present; gills elongated, un- 
equal; labial palps rather large, sub-triangular, unequal, the upper shorter, 
thickened, and curled, the lower elongated and narrower; foot geniculate, expansible 
into a serrated disc, which can be folded together. 

The shells are oval, produced anteriorly, very short, and sub-truncate poste- 
riorly ; hinge composed of two comb-like serrated or dentate hinge margins, ligament 
internal in a special pit, pallial line entire; internal layer generally strongly 
nacreous. 

The Nvcvzips differ from the last family by the total want of special siphons 
and by the entire pallial impression ; the shells are also readily distinguished by being 
very short posteriorly. Besides the recent species of Nuewla, the shells of which are 
always pearly inside, there has lately been a peculiar shell made known under 
the name of Sarepta; it is of a more oval form (something like a short Nuculana), 
but not nacreous internally. The other characters are those common to Nucula, 
and it seems to me, therefore, that Sarepta may more appropriately be classed 
in this family than in the Nucurayipz. 

Fossil species of Nucvzrp# occur in all formations, and their geological and 
geographical distribution is world-wide. There are at least 50 species known from 
the Palzeozoics, about 30 from the Trias; the same number barely increases in the 
jurassic time, which is rather singular; 71 species are on record from cretaceous 
deposits, and somewhat more than one hundred from the tertiaries, while there 
are hardly more than about 40 recent species known. This decrease is remark- 
able as compared with the Nucuzayipx, in which we see an increase from the 
tertiary into the present period. The species live on muddy ground, in the tropical 
seas mostly between three and six fathoms, but are found at a much greater depth 
in northern seas. 

a. Sub-fumily,—NUCULIN A. 

1. Nucula, Lam., 1799. Shell sub-trigonal or obliquely ovate, tumescent, 
inequilateral, posterior side very short and sub-truncate, anterior much produced 
and generally rounded at the end, surface usually smooth, covered with a thin 
olivaceous epidermis, highly nacreous within; hinge-line angulated and denticulated 
on both sides of the cartilage pit, which lies below the beak and extends anteriorly ; 
sometimes there is a thin sub-external ligament present; type, NW. nucleus, Linn. 

la. Acila, H. and A. Adams, 1857, has been suggested for the divaricately 
or angularly sculptured species, of which NV. divaricata, Hinds, is the type. 


b. Sub-family,—SAREPTIN 2. 

2. Sarepta, A. Ad., 1860, (Ann. & Mag. Nat. Hist., 3rd ser., V, p. 303). 
Shell oval, equivalve, not pearly within; hinge-line nearly straight, provided with 
numerous denticles, cartilage internal below the beak; muscular impressions 
distant, pallial line entire; type, §. speciosa, A. Ad., from the Japan seas. ‘‘ ‘This 
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genus,” says the author, “agrees with Nucula in the simple pallial line and internal 
ligament, and with J/alletia in not being nacreous or pearly within, and in general 
form and character. It belongs to a distinct family between wucuzrym and 
MALLETIND.” 

It is possible that this is the recent representant of the fossil Ctenodonta, 
connecting in many respects the Nucuzrp# with the Nucuzayips, for in those fossil 
forms the pallial line has not been shown to be sinuated, but the position of the 
cartilage or ligament has also not as yet been satisfactorily traced out. 

3. Ctenodonta, Salter, 1851, (Decade Geol. Surv., Great Britain, 1; Tellinomya, 
Hall, ?ex-parte; see Meek and Worthen, Geol. and Pal., Illinois, iii, p. 308). 
This name has been proposed as a substitute for Hall’s Tellinomya, but unless 
it has been shown that all the species described by Hall as Tellinomya possess the 
hinge-teeth of the Nucvzipa, which I greatly doubt, there is no sufficient reason for 
identifying both genera. Some of the Tellinomye noted by Halland M°C oy certainly 
are so extremely thin shells that they most improbably belong to the Nucuzrpz. 
Taking Cten. contracta, Salter, as the type of the genus, it could be characterized as 
elongately oval, sub-equilateral, smooth, or finely concentrically striated, valves 
moderately convex, hinge represented by two diverging comb-like denticulated 
margins without a special hinge area between them and the beak, and below the 
latter not interrupted by a pit; ligament apparently external, posterior to the beak. 
From Jalletia the shells would seem only to differ by a more elongated and more 
tumid form. 


List OF CRETACEOUS SPECIES 0f NUCULID. 


Among the cretaceous Nucul@ there are several somewhat elongated and nearly equilateral 
forms which appear to resemble Sarepfa, but unless the internal structure of these shells has been 
properly examined no very correct generic determination can be attained. The numerous species 
from the German Plener particularly require re-examination. 

For reference of the first 29 species noticed see Pictet and Campiche in Pal. Suisse, III™ ser., 
3™e part., p. 416 et seq. 

1-13.—W. planata,* Desh., simplex,+ Desh., sub-triangula,t Koch and Dunk., ovata, Mant., 
(non eadem Nilsson), gurgitis, P. and Roux, Adlbensis, d’Orb., Timotheana, P. and R., Carthusia, 
P. and R., Arduennensis, d’?Orb., pectinata, Sow., Jaccardi, P. and Camp., divirgata, Fitt., 
? ornatissima, d’? Orb. 

The two last named species are referable to the sub-genus Acila. 

14-28.—N. impressa, (=Renauxiana, d’Orb.), antiquata, obtusa, apiculata of Sowerby, 
(lineata, Sow., 1s a Nuculana), Ramondi, d’?Arch., striatula, Rom., (Nord. Kreid., p. 68, 
pl. vii, fig. 26, non truncata, Nilss.), Reussii, d’Orb., sub-deltoidea, d’?Orb., concinna, Sow., 
(1832)§ Stacher, Zitt., redempta, Zitt., vor, Gieb., (=tenera, Miill.),|| ascendens, Alth,§ panda, 


* Why does d’Orbigny (Pal. frang. erét., pl. 300,) represent this and the two other species — Cornueliana (according to P. 
and Camp. only a variety of planata) and simplea —on the same plate with distinct fulcra? Have these species an external 
ligament ? or is it only a lapsus penicilli of the artist ? 

t+ Non simplex, A. Ad., 1856, a recent shell, the name of which must be changed. 

} The identification with sub-trigona, Ré mer, appears very doubtful, but I also have no authentic specimens to compare. 

§ Non concinna, A. Ad., 1856, which name must be changed. 

|| Muller’s figure does not appear to be very characteristic. A specimen of this species received from Dr. Bosquet shows 
a great similarity to Sowerby’s impressa, but this is a decidedly slender and more elongated form. 


§ Vide Favre Desc. M. foss. de Lemberg, 1869, p. 119. 
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Nilss., zana, R6m.* (1841). This last species is very unsatisfactorily characterized; it may prove 
to be identical with either Leda Fersteri or Hagenovi of Miller. It was originally described 
from a little cast from the cretaceous beds at Aachen, but neither Miller nor Bosquet allude to it 
in their publications subsequent to those of Romer, 

29.—N. truncata, Nilss. (Favre, Desc. M. foss. de Lemberg, 1869, p. 120). This closely 
resembles s¢riatu/a, Rém., (see also Reuss in Bohm. Kreid., pt. ii, p. 5). 

30.—N, denudata, Reuss (=N. ovata, Nilss., Pet. Suec., 1827, p. 16, non eadem Mantell, 1822). 
This species is quoted by Bosquet from the Maastricht beds under Nilsson’s name; it is quite 
different from Mantell’s species. Reuss designated it with a special name, but subsequently 
(Bohm. Kreide., part ii, p. 6,) identified it by mistake with Sowerby’s impressa. 

31.—N. pulvillus, Miill., Mon, Pet. Aach. Kreid. Supp., 1859, p. 11. This species also very 
closely resembles s¢riatula of Romer. 

32-35.—. concentrica, Fisch., interstriata, Kichw., macrodon, Bichw., dilata, Bichw., are 
described (in Leth. Geog., 1867, xme liv., p. 585 et seq.) from the ecretaceous rocks of Russia. 
Eichwald mentions besides empressa, Sow., producta, Nilss., (Leda) pectinata, Sow., ovata, Mant., 
and Renauxiana, d’Orb., the last of which he identifies with Trautschold’s WV. Oppeli. 

36.—One small species is figured by Guéranger (in his Album pal. de la Sarthe, 1867, pl. xx, 
fig. 16,) under the name of dmpressa of Sowerby, but it is unquestionably distinct from this. It is 
either a small form of antiquata, Sow., or anew species; it also exhibits marked relations to our 
NV. crassicula from Southern India. 

37.—N. Dewalquei, Briart et Cornet, (Mem. Cour. Acad. Belgique, xxxiv, Fossiles de la 
Meule de Bracquegnies, p. 62,) belongs to the sub-genus Aci/a. 

38-40.—N. Mauritanica, cretacea, and Desvauxi are described by Coquand from Algiers. (Prov. 
Const., p. 211). 

41-42.—WN. incerta and Albertina of d’Orbigny are from South America. 

43-55.—N. eancellata, M. and Hayd., Jdedlastriata, Sh., cuneiformis, Con., distorta, Gabb, 
? aquilateralis, M. and Hayd., Haydeni, Sh., obsolete-striata, M. and H., percrassa, Con., perequalis, 
Con., planimarginata, M. and Hayd., serrata, Sh., sudbplana, M. and H., Traskana, Meek, are 
recorded in Meek’s Check-list, (Smiths. Mise. Coll., No. 177, p. 8,) from North America. 

56.—N. Conradi, Meek, in Conrad’s Check-list of eocene fossils (Smiths. Mise. Coll., No. 200, 
p. 4). 
57-58.—WN. [Acila] truncata, Gabb, (Pal. Calif., I, 198, and II, 197,) non — truncata, Nilss., 
et non NV. truncata, Brown (=Nuculana glacialis, Gray ex Leach), and N. solitaria, Gabb, 
(P. Calif, II, p. 197,) are described from the Californian cretaceous deposits. 

59-65.—N. perovata, submucronata, parallela, syriaca, myiformis, perobliqua, and abrupta are de- 
seribed by Conrad in Off. Rep. of Lynch’s Exped. to Palestine; the last is considered by Fraas to 
be identical with d’Orbigny’s Renauxiana = impressa, Sow., (vide Wiirt. Nat. Jahresh., xxiii, 
1867, p. 236). Fraas also mentions WV. Cornueliana, d’Orb., which Pictet and Campiche 
consider to be a variety of planata, Desh. 

66-67.—Nucula maxima and triquetra are described by Schafheutl from cretaceous beds of 
Bavaria (Siid-Bayerns Leth. Geog., 1863, p. 159). Of the first the description and figure are so 
insufficient that no opinion can be formed about the fossil; the second appears very closely allied, and 
probably identical with Zittel’s Stachei. Schafhzutl on p. 374 of the same work gives again a 
N. triquetra, Goldf., from beds with Inoceramus mytiloides. Goldfuss describes a triquetra, 
Miinst., which name is substituted in the “errata” for NV. ¢rigona noted in the text, but this species 
is said to be from the Lias and L. Oolite, and is certainly quite different from Schafheutl’s shell. 

68-72.—N. Tamulica, indefinita, sp. ind., erassicula, and bidorsata occur in the South Indian 
cretaceous rocks. 

* Non XN. nana, Hinds, 1843, a recent, but doubtful species. 
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NUCULA, Lamarck, 1799, (see p. 325). 


1. Nucuna tamuuica, Stoliczka, Pl. XVII, Figs. 15-16. 


N. testa ovata, valde inequilaterali, antice producta et sub-rotundata, postice 
brevissima, oblique truncata, area applanata et longa instructa, compressiuscula, 
umbonibus obtusiusculis, approximatis, incurvis; superficie concentrice minute 
striata, sulcis nonnullis crassioribus ad marginem predita. 


Height of shell : itslength .., awe Yc see 073 
Thickness ,, : an al ae ocd “FO Odd 


This species belongs to the type of Deshayes’ simplex, largely represented in 
cretaceous rocks, but distinguished by its perfectly truncated posterior end and 
flat, or along the middle almost excavated, area. It in this respect resembles 
N. vox, Gieb., (tenera, Mill.,) from the Pleener beds at Aachen, but this species 
is again distinguished by its radiating striation, which is always more or less 
distinctly traceable. 

Localities—Karapaudy, Comarapolliam, and Olapaudy, in a soft, whitish 
and coarse sandstone. 

Formation.—Arrialoor group. 


2. NucuLA INDEFINITA, Forbes, Pl. XVII, Figs. 17-19. 
1846. Nucula indefinita, Forbes, Trans. Geol. Soc., Lond., vii, p. 148, (passim). 


N. testa ovata, sub-tumida, antice sub-rotundata, supra ae infra lente curvata, 
postice brevissima, truncata,* area mediocri, paulo excavata, haud distincter margi- 
nata, umbonibus prominulis ; superficie concentrice minute striata; dentibus cardinis 


anterioribus circiter 14, crassis, impressione musculari postica valde elongata, elevata, 
marginal. 


Height of shell : itslength ... set eee “tn 0°70 


Thickness ,, 3 ws ae an aoe 0°50 


Forbes proposed the name for a small cast of this species, very like the one 
represented in fig. 18,7 pl. xvii, which is from Cunliffe’s collection of Pondicherry 
shells. It is a small species of a slightly more elongated and tumid form than 
Tamulica, and has the area shorter, somewhat excavated, and indistinctly margined. 
The posterior muscular impression is very elongated, marginal, and situated on a 
thickened plate, forming a deep excavation on the cast. 

Localities.—Pondicherry, in a bluish sandstone; Ninnyoor, ina white sandy 
limestone; only one specimen from each locality was examined. 

Lormation.—Arrialoor group. 


* In fig. 17 the inferior end below the lunula is a little too much produced. 


+ The beaks should be a little less prominent. 
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3. Nucuna, sp. ind., Pl. XVII, Fig. 20. 

The figure represents an evidently larger and more sub-trigonal shell than 
NV. indefinita; the anterior muscular impression is very faint, the posterior some- 
what better marked and rounded; the cast shows 18 anterior and 10 posterior 
teeth on the hinge-margin ; the latter are longer, but thinner than the former, and 
the denticulation is barely interrupted under the beaks by a pit which must be 
small and situated quite internally. 

Locality—Odium; only the single figured cast specimen was found, and as 
there are no traces of the. shell surface preserved, I will not now designate it 
with a specific name; it bears some relation to Nilsson’s ovata. 

Formation.—Ootatoor group. 


4, NUCULA cRassicuLa, Stoliczka, Pl. XVII, Fig. 23. 


NV. testa sub-trigona, crassiuscula, moderate tumida, supra lente, infra majus 
convexa, antice ad terminationem angustatim rotundata interdumque sub-angulata, 
postice brevissima, oblique truncata, area haud distincter marginata, latiuscula, ad 
medium paulo elevata; superficie striis concentricis crassiusculis, confertissimis, 
nonnunquam 2-3 sulcis profundis distantibus ad medium et ad peripheriam sitis, et 
striis radiantibus minutis plus minusve distinctis intersectis notata; cardine multi- 
dentato, dentibus fovea parva infra umbones situ interruptis ; margine interno cras- 
se denticulato. 


Height of shell : its length at aes see 075 - 078 
Thickness : fis ais Fis O41 - 0:46 


” . 3 


This is a remarkably strong shell as compared with its size, and some specimens 
are conspicuously more convex than the one figured, The very close concentric 
striation is often interrupted about the middle and near the periphery with two or 
three deep furrows; they only indicate stages of growth, and are, therefore, occasion- 
ally absent. <A fine radiating striation is also traceable on the entire surface in 
well preserved specimens, but in others it remains only posteriorly distinct, or in the 
furrows separating the concentric strix. The internal pearly layer is externally 
very finely striated. 

Locality.—Karapaudy, in whitish coarse sandstone ; not uncommon. 

Formation.—Arrialoor group. 


5. Nucuna Brporsata, Stoliczka, Pl. XVII, Figs. 22, 24-27. 

N. testa parvula, elongato ovata, antice late rotundata, postice brevissima, oblique 
rotundate sub-truncata, area ad medium valde prominente ; valvis paulo convexis, 
superficie concentrice et radiatim crasse striata; margine interno denticulato ; 
cardine dentibus numerosis, parvulis, fovea infra umbones interruptis, instructo. 


Height of shell : itslength ... Hoo et ihe O74 
Thickness ,, : es Ses a oie a 0°35 


This species is closely allied to the last, but it is more regularly ovately elon- 
gated, somewhat more compressed towards the margins; the area is less truncate and 
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more prominent along the median line where the two valves meet, and the striation 
is as compared with the size of the shell coarser. The shell consists of two distinct 
and easily separable layers; the outer, thick, calcareous, which exhibits the above 
noted ornamentation, and the inner, thin, pearly layer, which is radiately striated 
externally and smooth internally, only the inner peripherical margin being denticu- 
lated. When the upper calcareous layer of the shell is removed and the pearly one 
preserved, it would be hardly possible to identify both (see figs. 24 and 25),* if 
their connection was not verified by other specimens which have portions of the 
upper layer still preserved. Again, when both the calcareous and pearly layers are 
removed, the cast appears as a quite smooth shell. 

This is a sufficient exemplification of the value to be attached to species which 
are described only from imperfect casts. They are sensw stricto useless. 

Locality —Moraviatoor, in dark earthy limestone. 

Formation.—Ootatoor group. 


XXXVI. Famnily,—ARCIDZZ. 


The mantle is separated in its entire extent, generally with fringed edges, 
sometimes provided with small ocelli, which appear to represent eyes. As arule, the 
edge of the mantle is double; the outer is thin, entire, and secretes the epidermis ; 
the inner is thicker, crenated, or undulated, and if any occelli are present they are 
placed on the outer side of this inner edge. The foot is large, geniculate, more or 
less extensile into a disc and anteriorly generally somewhat produced, below often 
grooved, posteriorly truncate with or without a byssus; the palps are said to be 
short and represented by merely detached portions of the branchia, which are two 
in number on either side, consisting of numerous rather loose filaments; they are 
generally very large and sub-equal ; there are no special siphons present. 

The shells are round or oval and elongated, with an external ligament usually 
attached to a special flattened and grooved area below the beaks, sometimes con- 
centrated in a single pit; the hinge is composed of numerous cross sub-equal teeth, 
fitting alternately beside each other; two large muscular impressions, pallial sinus 
entire. 

There are two somewhat different groups or sub-families to be distinguished, 
AXINEINA (= proruncuLin2) and arcivz. The former more resemble the pre- 
vious families than do the latter. The animals of the axzvxzvx have a short foot 
with a broad dise and without a byssus. The shells have the hinge-teeth always 
arranged in a curved unbroken series, equal on both sides, but as regards the form 
of the shell and the development of the ligament they partially greatly resemble 
Nucviipz. The genera referable to the sub-family are Nweunella, Trigonocelia, 
Limopsis, Cyrilla, Nucinella, Axvinea, and Lyrodesma. Of these the fossil Trigo- 
nocelia strongly recalls the shape of some of the Nucvrayzp#; its ligament is 
sub-external, and Cyrilla appears to be its recent representative; Nwcinella has 


* This valve has somewhat suffered by accidental pressure, and appears, therefore, flatter and more produced above, 
than the shell would be in its perfect state. 
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the shape of Nweula, but the cardinal teeth similarly distributed as in Avinea; 
Limopsis has the ligament of Trigonocelia, but the round shape of Awinea, and 
Lyrodesma is a peculiar paleeozoic fossil with the hinge-teeth somewhat similarly 
disposed as in Zvrigonocelia; the external characters are, however, insufficiently 
known. 

In former geological periods the 4xrvzIv# were scarce ; they appear to have 
been more varied as regards generic forms, but most of those remarkable types have 
again died out, and only Limopsis, Cyrilla, and Avinea have continued up to the 
present time. Still researches in the deep waters of tropical seas may supply many 
of the missing links, as has only recently been proved by the discovery of Cyrilla. 
Lyrodesma is, as already noticed, paleeozoic ; Limopsis occurs in the Trias and con- 
tinues up to the present time; Trigonocelia and Nucinella ave known from creta- 
ceous and tertiary deposits; Nwcunella only from the latter; the occurrence of 
Axinea in paleozoie rocks is somewhat uncertain, the few forms known are not 
typical, but from the beginning of the Trias the genus occurs through all the sub- 
sequent formations and attains its maximum of development at the present time. 

The 4zcrvx, as restricted, do not exhibit equally marked relations to the 
Nvcviip., as has been shown to be the case with the former sub-family. The animals 
have a more elongated, geniculate foot, posteriorly often provided with a byssus, 
which is usually solid at its base and divided into filaments at the end. It is 
a most important organ in the economy of the animal and used for obtaining by it 
a fixed position in crevices and hollows of rocks, sometimes exposed to the 
heaviest attacks of the waves. The animal can, however, detach itself at will from 
its resting place, evidently by absorbing or dissolving the terminal filaments of 
the byssus. The byssal mass is implanted in a strong muscular tissue at the 
posterior, generally strongly compressed, part of the foot; it appears to be almost 
quite solid at its base, but on close inspection the single threads can always be 
recognised, and towards the end they are, as already stated, generally quite dis- 
tinctly separated. Not all the genera of arciv#, however, possess a byssus ; 
most of the species of Arca and Barbatia, &c., have it largely developed; those 
of Scapharca apparently less, and in some species of Anomalocardia it is altogether 
absent. Other organs appear to be equally variable. To illustrate this I shall 
note three species which I have lately examined : 

Anomalocardia rhombea, Born, from the Arracan coast. Foot large, roundly 
oval, compressed, anteriorly slightly bent forward, expansile into an oval disc, 
with undulating edges, capable of being folded together when retracted within the 
shell; posterior part of the foot sharp with no trace of a byssus; gills large, 
broadly sickle-shaped, filaments close together. There is a pair of gills on either 
side, but each may be said to be again double: the basal portion is strongly 
fleshy, and the peripherical filaments are as if bent outward on either side of 
each leaf, so as to form a duplicature, returning almost to the base, but not grown 
to it. Very likely these duplicatures are used for hatching eggs. Palps large, 
elongately semioval, quite separated from the gills, internally striated, the upper 

4M 
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a little larger than the lower, and connected across the front by a distinet broadish 
lamina; no distinct ocelli to be observed at the edge of the mantle. 

Larbatia Helblingii, Brug., from the Nicobars. Foot very large, strongly 
compressed, anteriorly slightly produced, and expansile into a small dise, with 
undulating edges, folded together when retracted; posterior part of the foot pro- 
vided with a very strong byssus, thin and solid at the base, expanded and fibrous 
at the end; gills very large, consisting of rather loose long filaments, each leaf 
of each pair bent outwardly so as to make a free duplicature; palps very narrow 
throughout and long, originating near the anterior end of the gills, but distinct 
from them, thin, almost equal, internally finely striated; inner edge of the mantle 
externally with a few ocelli at the antero-ventral gape of the shell. 

Scapharca gubernaculum, Reeve, dredged in 2-4 fathoms near Penang. Foot 
compressed, strongly produced anteriorly, and expansile into a long oval disc, with 
undulating edges, capable of being folded together, posterior part much com- 
pressed, with a. moderately thickened long byssus, of a somewhat lamellar structure ; 
gills elongated, semioval, each leaf duplicated, and consisting of close filaments ; 
palps large, sub-semicircular, the outer slightly larger than the inner, both inter- 
nally striated and perfectly separated from the gills; no distinct ocelli at the 
mantle edge. 

The form of the palps appears to be very variable, though it seems to be to a 
certain extent constant for the different genera. In all the specimens which I saw 
each leaf of the gills was folded in the manner above described ; I do not find a special 
mention of this character elsewhere; it seems, however, to be most characteristic. 

The shells always have an elongated trapezoid or sub-triangular form, closed 
all round or gaping on the anterior part of the ventral side, with the hinge margin 
more or less straight and provided with numerous sub-equal teeth. The genera which 
I have here placed in the sub-family are: Cardiola, OCypricardites, Bakewellia, Macro- 
don, Grammatodon (sub-g. ?), Nemodon, Cucullaria, Qucullea, Trigonoarca, Latiarca, 
Noetia, Lunarca, Isoarca, Argina, Senilia, Anomalocardia, Scapharca (sub-g. ?), 
Nemoarca, Barbatia (with sub-g.—Cucullearca, Acar, Calliarca, Striarca, and 
Litharca), Arca. Hach of these possesses some peculiarities in the form and arrange- 
ment of the hinge-teeth, as will be seen by a comparison of their characteristics given 
further on, but all are not sufficiently well defined, and close comparison of the fossil 
species may greatly reduce the newly proposed generic or sub-generic divisions. 
Deshayes, as usually, strongly objects to assail the unity of Arca, but proposes 
several sub-divisions which have a somewhat similar extent and the same object as 
these genera. 

Arca and Barbatia are already found represented in the silurian rocks, and 
from that time the variety of forms and number of species increases until the 
eretaceous period, where the srczy# appear to have attained the maximum of 
development. With the cretaceous period several forms, like Macrodon, Nemodon, 
Isoarca, and a great many others, have entirely disappeared. In the whole of the 
tertiary period the number of generic forms and of species seems to be hardly equal 
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to that of the cretaceous alone, and certainly it is not larger, while that of the 
present epoch again seems to have somewhat decreased. I would estimate the 
number of species of the srcozym in the whole of the palieozoic period to be 
about 50; in the Trias about 40; in the Jura barely 80; from the cretaceous 240 
are now on record, from the eocene about 120 are known, from the miocene, 
oligocene and pliocene about 100, and recent there are about 180 described. The 
general conclusions based upon these figures can of course be accepted only as 
approximately correct, for there are not nearly so many additions to be expected 
in the recent as in the fossil fauna. 

With reference to the distribution of the recent species, I hardly need to remark 
that the tropical seas contain by far the larger number. Most of the species are 
truly marine shells, only a few are found in brackish water, and even Scaphula, 
which is generally quoted as a mere freshwater inhabitant, seems quite as common, 
if not more common, in the brackish waters of the delta of the Ivawadi, as where 
it occurs in the Ganges near Monghyr, (see Blanford, Jour. As. Soc., Bengal, 
xxxyi, pt. 11, p: 70). 


a. Sub-family,—AXIN DIN A. 

1. Nucwnella, d’Orb., 1850, (Prodrome de paléont., ii, p. 889).* Shell sub- 
orbicular, slightly inequilateral, beaks close together; hinge line curved with 
numerous cross pliciform teeth, interrupted under the beaks by an oblique simply 
granular pit, this last appearing to be destined for the ligament, which must at least 
partially be internal; type, V. Mystii (Stalagmium Nystii, Galeotti), from tertiary 
beds of Belgium. This appears to be quite distinct from Zimopsis, but I am not 
certain of the distinction from Myoparo or Stalagmium. Chenu (Man., ii, p. 181,) 
quotes a NV. aviculoides of d’ Archiac, which is either a peculiar form of a Cucullea, 
or else a distinct genus of the Arcrp#. Lea (Cont., p. 73,) does not say in his 
characteristic of J/yoparo (1833) whether the type species, JZ costatus, has an in- 
ternal cartilage pit, but the figure seems to indicate one, quite similar to that of 
N. Nystii, and this makes the identification problematical. 

2. Trigonocelia, Nyst and Galeotti, 1835. Shell sub-trigonal, inequilateral, 
or nearly so, posterior declivity carinated and usually pointed at the end; hinge 
line small, curved, with numerous cross-teeth ; no separate hinge area above it, 
but a small cartilage pit is situated immediately below the beak ; type, 7. inequi- 
lateralis,t d’Orb. Deshayes, I think, properly reserves Nyst’s name for the 
triangular forms, which on account of the want of a special hinge area mostly 
approach the Nuccripz. 

3. Limopsis, Sassi, 1827, (Pectunculina, d’Orbigny). Shell sub-orbicular, 
sub-equilateral ; hinge line curved and provided with a series of cross-teeth, a small 
hinge area below the beaks provided with a triangular pit in the middle, sometimes 

* D’Orbigny gives 1847 as the date of publication of the name, and refers to his Cours de paléontologie, which 
(Vol. II) bears the date of 1852, while the Prod. was published in 1850. Chenu writes Nuculella, but this name was 


not used by d’Orbigny in any of the publications noted above. 
+ Not inequivalvis, as quoted by Chenu. 
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partially intercepting the dental series; type, LZ. multistriata, Forsk. Zittel 
(Denksch. Acad., Wien, xxiv, pt. 2, p. 165,) says that the first species of this genus 
occurs in the Trias of the Alps. The number of species increases very gradually 
in the subsequent formations, but it is difficult to say whether the species are at 
present more numerous than they were at any other time. A. Adams described 
in Proc. Zool. Soe. for 1862, p. 229, nine recent species belonging to this genus, 
chiefly from the China and Japan seas, and if other regions should prove to be 
equally prolific, the genus would have its maximum of development in the 
present time. 

4. Cyrilla, A. Ad., 1860, (olim Huzleya, A. Ad., Ann. Mag. Nat. Hist., 
drd ser., v, p. 3803 and p. 478). Shell oblong, oblique, very inequilateral, covered 
with a thin epidermis; hinge with six diverging sharp teeth, directed posteriorly 
and terminating with a curved lamina; ligament situated in a small pit under 
the beak; type, C. sulcata, A. Ad., from the Straits of Korea, “dredged from 
63 fathoms.” This appears very much to recall the typical forms of the fossil 
Trigonocelia, (as restricted), but the hinge-teeth seem to be peculiar and few in 
number. However, a close comparison between the two shells would be very 
desirable. 

5. Nucinella, 8. Wood, 1850, (Crag. Moll., II, p. 73, Plewrodon, Con., 
Nuculina, D’Orbigny). Shell obliquely ovate, inequilateral, being anteriorly some- 
what produced, closed, no perceptible hinge area; hinge line curved with numerous 
eross-teeth not interrupted in the middle, and an elongated anterior lateral tooth, 
single in the right, double in the left, valve; muscular impressions unequal, ovate, 
anterior slightly larger; ligament very small, external, posterior to the beaks; 
type, NV. ovalis, Wood,* from miocene beds of the Vienna basin, and from the 
erag beds of England. One species also occurs in our South Indian cretaceous 
deposits. 

6. Axinea, Poli, 1791, (Pectunculus, Lam., 1801). Shell solid, sub-orbicular, 
sub-equilateral, or slightly oblique, more or less tumid; hinge area distinct, 
striated and covered with ligamental mass; hinge line curved with numerous 
pliciform cross-teeth, sometimes partially obsolete in the middle; muscular scars 
sub-equal, ovately elongated, strong, generally on somewhat raised plates; type, 
A. glycimeris, Linn. 

H. and A. Adams reserved Lamarck’s name Pectuneulus sub-generically for 
the radiately ribbed species, but I do not think that the distinction can be upheld. 
The fossil forms offer all stages of variation in this point of ornamentation. 

7. Lyrodesma, Con., 1841, (Ann. Geol. Report, p. 51, and Hall in Pal. of 
New York, 1847, I, p. 802, Actinodonta, Phil.). Shell equivalve, inequilateral, 
anteriorly shorter and rounded, posteriorly obliquely truncate, “hinge with about 
eight diverging prominent cardinal teeth, transversally striated;” type, Z. plana, 
Con., from silurian rocks of North America. M‘Coy (Pal. foss., &e., p. 272, pl. Ik, 


* The figure of Modiola analoga; Deshayes (Par. foss., pl. 74, figs. 27-29), would indicate that the species rathey 


belongs to Nucinella than to Crenella. It is certainly not a Modiola, though it may be a Modiolavia, 
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fig. 17,) describes the same species from corresponding rocks of N. Wales. Accord- 
ing to his figure the hinge area is rather broad and instructed with seven elongated 
ribs, diverging in a semicircle, indicating a peculiarity of the hinge distinct 
from any other genus of the Azcrpx. Consequently the other species referred by 
Hall to the same genus, L. pulchelia (ibidem, p. 302,) is generically different from 
the former, as was suspected by that author; it may perhaps belong to Ctenodonta. 
Another species of Lyrodesma is, however, Nuculites poststriata, Emmons, (Hall, 
l. cit., p. 151 and p. 301). Judging from the above characters, the only known forms 
allied to Lyrodesma are those of the recent Cyrilla and the tertiary Trigonocelia. 
Lyrodesma would seem to connect the axiv#iv# with the arciva. 


b. Sub-family,—ARCIN AZ. 

1. Cardiola, Broderip, 1834, (vide Sandberger, Rhein. Schichtensystem 
in Nassau, 1850-56, p. 269). Shell somewhat inequilateral or sub-equilateral, 
roundly ovate, with the beaks incurved anteriorly and with a rather large liga- 
mental area between both; hinge line slightly curved with numerous oblique plici- 
form teeth, being apparently present on both sides of the beak; surface generally 
radiately striated or ribbed; type, C. retrostriata, Buch. All the species are from 
palzeozoic beds; their hinge-teeth have as yet been only partially traced, and the 
characteristic of the genus is therefore unsatisfactory. In some species the hinge- 
teeth appear to be similarly disposed as in Lyrodesma, in others they seem to be 
similar to those of Cypricardites. Much better materials than those now on 
record are required for a proper definition of Cardiola; in external form it mostly 
recalls the recent Argina and Lunarca of Gray. 

2. Cypricardites, Con., 1841, (Paleearca, Hall, 1858, Pal., New York, vol. iii, 
pp: 271 and 523, Cyrtodonta, Billings, et Vanuvemia apud Billings, ea parte)- 
Shell elongately or roundly ovate, tumid, inequilateral, the beaks being almost 
anterior and incurved; hinge area narrow or sometimes apparently almost 
obsolete; hinge line rather straight, with a few (usually 4-G) short oblique teeth 
in front and sometimes near the umbones, and a few (1-4) elongated nearly 
horizontal teeth at the posterior end; type, Cyp. ventricosa, Hall. All the species 
appear to be confined to the palwozoic rocks. The character of the hinge-teeth 
of Cypricardites shows relations to Macrodon, and the former may be considered as 
the predecessor of the latter in geological history. Probably some of the species 
described as ‘ Cypricardia’ from the Devonian and Permian rocks belong to the 
present genus. 

3. Bakewellia, King, 1848, (Perm. foss. of England, &c., 1850, p. 166). 
The form of the shell of this genus is very similar to Cypricardites, except that the 
posterior upper edge is somewhat more expanded, wing-like, the shell, therefore, 
closely resembling a small Avicula; the hinge area is broad, and the ligament 
apparently situated in several obliquely transverse grooves, hinge line straight, 
internally with a few short, oblique anterior, and 1-3 nearly horizontal, elongated 
posterior teeth, as in Cypricardites ; type, Mytilites ceratophagus, Schlotheim. It 
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seems to me somewhat doubtful that this genus is distinct from the last, at least as 
regards some of the species. I have preferred to class it provisionally in the present 
family, rather than in the Arzcuripm, because Bakewellia has the anterior muscular 
scar very distinct, while all species of the latter family have it very indistinct, or 
obsolete. Geinitz identifies Bakewellia with Gervillea, and this may in part be 
quite correct, but whether the typical species bear out that identification remains 
yet to be satisfactorily ascertained. 

4. Macrodon, Lycett, 1845, (vide Moll. Great-Ool., &c., 1853, pt. ii, p. 48). 
Shell elongately sub-rhomboidal, with the umbones sub-anterior, incurved ; rather 
tumid, hinge area large, striated for the attachment of the ligament; internal 
hinge line straight, as long as, or little shorter than, the shell, anteriorly with nume- 
rous short, unequal, oblique teeth, posteriorly with a few sub-parallel long teeth, 
often more or less distinctly transversally crenated; type, I. Hironensis, d’ Arch. 
The species of Macrodon are mostly from jurassic rocks, but a few also occur 
in the Trias, and some others are from cretaceous deposits. 

5. Grammatodon, Meek and Hayden, 1860, (Proc. Phil. Acad., 1860, p. 419). 
This genus is based upon a jurassic Nth. American species, described by the authors 
in Proc. Phil. Acad. for 1858, p. 51, as Arca (Cucullea) inornata. The form 
appears to be very much like that of a somewhat elongated Cucullea, and so also 
the hinge, except that the anterior teeth are slightly oblique: the posterior muscular 
impression seems not to be raised upon a projecting “lamina,” while itis so in Cucullea 
and Macrodon. The last statement is evidently doubtful, and if, as I suspect, Arca 
inornata differs as slightly from J/acrodon as does our Macrodon Japeticum from 
M. disparile, 1 doubt whether there is sufficient ground for even sub-generically 
separating the form in question. 

6. Nemodon, Con., 1869, (Am. Journ. Conch., V, p. 97). Elongated in form, 
resembling IJacrodon, but of thin structure; hinge area very narrow, hinge line 
long, straight, or slightly curved under the beaks, ‘‘ with three linear teeth parallel 
with the anterior cardinal margin” in the left valve, and with a double posterior 
lateral tooth, being very long and linear; under the beaks a few granular teeth are 
present; type, WV. Lufalensis, Conrad. This appears to be a very narrowly defined 
characteristic of a genus, and I have some doubt whether it will be proved to be 
sufficiently distinct from IJacrodon, with which the form of the shell entirely 
agrees. There are some jurassic IMacrodonta known with a few small teeth under 
the beaks, and they differ from Nemodon only by having the anterior teeth obliquely 
placed. The next genus is equally allied to the present one, the hinge being 
almost identical in both, but the former has the shape of a shell of Barbatia, 
while that of the latter agrees with Arca. A further uncertainty exists as to the 
name of the species. Is Nem. Hufalensis the same species as Arca ( Macrodon) 
Eufalensis, Gabb, which Mr. Conrad quotes as generically the same with Zrigo- 
noarca Maconensis, Con., (see p. 846)? From Conrad’s quotation at least this 
would appear to be the case, but his figure does not represent the same shell as 
that described by Gabb. Probably Conrad refers to Gabb’s species only ev parte. 
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7. Cucullaria, Desh., 1860, (Paris foss., 2nd edit., p. 906). Elongated, sub- 
oval, moderately inflated, radiately striated, inequilateral, beaks sub-anterior, in- 
curved, very close together, the hinge area being very narrow and almost wanting 
in some species; hinge line moderately curved with a few shorter anterior and 
some longer posterior fold-like teeth, arranged almost parallel to it; numerous 
sub-equal teeth are situated below the beaks; type, Arca heterodonta, Desh., 
from the Paris basin. Most of the species of this apparently well marked type 
are from eocene deposits; its form agrees with Barbatia, as already noticed. 
Deshayes describes a few species, like margaritula and decipiens, which should 
also be placed in this genus, though he does not associate them with his 
* Cucullaires.” 

8. Cucullea, Lam., 1801. Shell trapeziform, sub-quadrangularly elongated, 
rather ventricose, generally somewhat inequivalve, sub-inequilateral, with the beaks 
incurved and distant; hinge area for the attachment of the ligament broad and 
angularly striated; hinge line straight, in the middle provided with a few small 
cross or slightly oblique teeth, the outermost bending outwards and prolonged 
more or less parallel to the hinge line; both, or only the posterior muscular 
impression, are situated on an elevated plate; type, CO. concamerata, Martini. 

Laube (Denk. Acad., Wien, xxv, pt. ii), Strombeck and others have referred 
‘a few triassic species to Cucullea, but the form of most of these agrees better 
with Anomalocardia and Noetia than with the above-named genus. Characteristic 
speeies of Cucullea, however, occur in the Lias and Jura, and during the cretaceous 
period their number appears to have been largest. Few are known from tertiary 
deposits, and only three are found recent in the eastern seas. 

9. Trigonoarca, Con., 1867. Among the cretaceous forms there is a peculiar 
group of species distinguished, the shells of which mostly resemble COucullee, 
except that they are of a more solid structure and of a somewhat more oblique 
form; their surface is concentrically and radiately striated, the concentric strise 
being often more distinct than the radiating ones, which become occasionally 
obsolete; the posterior muscular impression is on an elevated plate, as in the former 
genus, the hinge line is also quite similar to Cucullea, but the hinge-teeth are very 
numerous, and all are placed as if radiating from the centre. Those in the middle 
are almost vertical, and towards either end they gradually increase in length and 
turn more and more outward, retaining, however, their oblique position, at least on 
the posterior side, while on the anterior one they occasionally become almost. hori- 
zontal. This character of the hinge very strongly recalls that of Noetia, and I 
am not quite sure whether 7rigonoarca should not be regarded as a sub-genus of it. 
The shell of the former appears, however, to be often more elongated, less dis- 
tinetly radiately costate, and the dental hinge line does not form an angle near the 
middle, while this seems peculiar to Noetia. On the whole, Zrigonoarca equally 
resembles Cucull@a, as Noetia approaches Anomalocardia; but in all the three last 
named genera the hinge-teeth are either placed vertical to the hinge line or they 
are descending on both sides, not ascending. 
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Conrad (Am. Journ. Conch., III, 1867, p. 9), quotes 7. Maconensis, Con., 
from North American cretaceous beds as the type of Zvrigonoarca, (see Journ. Phil. 
Acad., 2nd ser., iv, pl. 47, fig. 20). Arca Ligeriensis, d’Orb., would be a still 
better example. The cretaceous species are very numerous, and many show con- 
siderable variations in the hinge-teeth. Some, like 4. Warreana, d’Orb., appear to 
indicate a direct transition to Cucullea. It is possible that the so-called Cucullea 
polyglypha, Laube, from the triassic beds of St. Cassian also belongs to this genus. 
It only differs by having the surface costated (see Denk. Akad., Wien, xxv, pt. ii, 
p. 62) ; it may, however, also be referable to Noetia. 

10. Latiarca was described by Conrad in Proc. Phil. Acad., 1862, p. 289. 
Unfortunately the first portion of this publication for that year appears to have 
gone astray, for in our own library, as well as in the Asiatic Society’s, the volume 
for 1862 remains incomplete up to date. The reference to the genus in Am. 
Journ. Conch., I, p. 11, leaves me in doubt about the characteristic which Conrad 
assigns to it. He quotes from lower eocene (?cretaceous) beds three species, 
LL. gigantea, ononcheila, and transversa. The description and figure of the first, in 
Journ. Ac. Nat. Sc., 1st ser., vi, p. 227, pl. 10, fig. 4, are so incomplete that no 
certain opinion can be based upon them. Conrad says, the anterior side is flat- 
tened and produced, the posterior very short, but the figure appears to indicate the 
type of a shell which resembles a short Cucullea, or perhaps a Noetia. The refer- 
ence to the two other species is also not accessible to me at present. 

11. Noetia, Gray, 1842. This genus, with NV. reversa, Gray, as type, seems to 
represent in the receat fauna the group of fossil shells to which I have just pointed 
as Latiarca, and possibly both may be the same, but I have none of the recent 
species to compare. Their form is sub-trigonal, ventricose, sub-inequilateral, radi- 
ately ribbed, and covered with a dark foliaceous epidermis; the ligamental hinge 
area is narrow, but distinct, the hinge line slightly arched, with transverse oblique 
teeth placed so as to converge towards the centre of the shell; these teeth are 
more numerous on the anterior than on the posterior portion of each valve. 

12. Lunarca, Gray, 1842. Shell globose, cordiform, sub-equivalve, with the 
beaks incurved and close together, the ligamental hinge area being very narrow 
and almost absent, surface radiately ribbed; hinge line angular, posterior part 
nearly straight, long, and provided with numerous short transverse teeth; anterior 
portion shorter, bent downwards, forming in the left valve an entire, prominent 
sub-lunular tooth, which fits into a corresponding pit of the right valve; type, 
LI. costata, Gray, from American seas. This is a remarkably distinct type of 
Arcip#. IT am not acquainted with any recent or fossil species exactly corres- 
ponding to it, but the paleeozoic Cardiola shows externally a great resemblance to it. 

13. Isoarca, Miinst., 1842, (Beitreege z. Petrefacten-Kunde, &c., 6tes Heft, 
1848, p. 81). Shell ovate, elongated, inequilateral, ventricose, beaks tumescent, 
sub-anterior, strongly incurved; ligamental hinge area wanting, represented only 
by a narrow groove extending from the beaks posteriorly : hinge line long, nearly 


> 
straight, or slightly arched, provided in its entire length with numerous, short, 
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sub-equal transverse or slightly oblique teeth; surface smooth, or finely radiately 
striated; type, J. decussata, Miinst., 1. cit., pl. iv, fig. 14. The species of Zsoarca 
are from jurassic and eretaceous deposits. Their peculiar, mostly decussated sur- 
face greatly resembles that of many Barbatie, but the structure of the shell itself 
appears to be somewhat different from that of other arcryz, being more solid and 
pearlaceous. Probably Lsoarca will better be classed in the family Nucuzipm near 
the problematic genus Cfenodonta of Salter. 

14. Argina, Gray, 1842. Shell sub-cordate, inflated, sub-equivalve, inequi- 
lateral, beaks somewhat anterior, radiately ribbed; ligamental hinge area very 
narrow, hinge line slightly elongated and curved, divided by an indentation under 
the beaks into unequal portions, both being provided with numerous sub-equal 
cross denticulations, those on the anterior portion being fewer and irregularly 
crowded; type, Ad. pexata. The species are few, and from the American seas. 

15. Senilia, Gray, 1847. Shell sub-cordate, tumid, inequilateral, posteriorly 
somewhat produced and attenuated, radiately costated, covered with an olivaceous 
epidermis; ligamental hinge area broad, with angularly bent strive; hinge line 
nearly straight, with numerous rather large sub-equal cross-teeth, internal edge 
below the umbones emarginated; type, S. senilis, Linn., from brackish waters 
of West Africa. It is the only species as yet known, and may be considered as 
the brackish water representant of Anomalocardia. 

16. <Anomalocardia, Klein, 1753, (Tentamen Ostr., p. 141, Anadara, Gray, 
1847). Shell sub-quadrangular or trapezoid, sub-equivalve, sub-equilateral, solid, 
radiately ribbed; ligamental hinge area large, angularly striated; hinge line 
straight,with numerous sub-equal cross-teeth, somewhat oblique towards the ends ; 
type, A. antiquata, Linn. 

16a. Scapharca, Gray, 1847. This has been proposed for a number of 
inequivalve species, like Arca inequivalvis, Brug., but this character is not 
exclusively common to the species referred to that genus by H. and A. Adams; 
several species of Anomalocardia, as, for instance, A. granosa, Linn., and others 
may often be seen inequivalve. However, though the form of these shells is 
quite the same as that of Anomalocardia, those of Scapharca are always of a 
thinner structure, with internally hollowed out ribs, somewhat inequilateral, and 
the ligamental area is mostly narrow. Only on this account Scapharca may be 
retained as a sub-genus of Anomalocardia, though in determining fossil species 
the division is of no great importance. 

Fossil species of Anomalocardia occur from the Trias upwards, but until in 
the miocene time they are nowhere very numerous. 

16b. Nemoarca, Conrad, 1869? (Am. Journ. Conch., V, p. 97). Shell 
elongately trapezoidal, sub-equilateral, tumid, radiately ribbed; ligamental area 
narrow; hinge line straight, with small transverse teeth; type, N. cretacea, Con. 
(1. cit., pl. 9, fig. 21). I do not know the distinction of this newly proposed 
genus from the elongated forms of Scapharca, as, for instance, Scapharca for- 


mosa, Sow. 
40 
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17. Barbatia, Gray, 1840. Shell oblong, moderately tumid, radiately striated 
and covered with a hairy epidermis; ligamental hinge area narrow; hinge line 
slightly curved, with the ends somewhat dilated and provided with numerous 
oblique teeth, increasing in size on both sides; sometimes the median teeth become 
obsolete; type, B. barbata, Linn. 

The forms of Barbatia are somewhat variable. The typical ones have the 
ventral side provided with only a very small gape in the anterior region. Others 
have the ventral margins more or less insinuated, the gape being enlarged, and the 
anterior part of the shell becomes narrow and produced. To the latter type belongs 
the recent A. velata. Both forms pass insensibly one into the other through such 
species as Bar. fusca, Brug., which is extremely variable, almost more so than 
Bar. velata, but in all species the ends of the hinge line are peculiarly flattened. 

17a. Cucullearca, Con., 1865(?), (Am. Journ. Conch., I, p. 11). This has 
been proposed for a few eocene species of North America, Byssoarca lima, Con., 
(Journ. Acad. N. Sc., Phil., 2nd ser., i, p. 125, pl. 18, fig. 23,) being considered as the 
type. This, as well as another species, B. Mississippensis of the same author, do 
not appear to me to exhibit any essential differences from Barbatia, particularly of — 
the B. velata type. Both are somewhat sinuated in front, radiately striated, and 
the hinge has oblique teeth, increasing in size towards the ends of the hinge line. 
Whether the genus possesses any other peculiarities, distinct from those of Barbatia, 
cannot be concluded from the description of the two species, for I have not come 
across Mr. Conrad’s detailed characteristic of the genus. 

17b. Acar, Gray, 1851(?). This should include the somewhat more tumid, 
cancellated, and along the posterior slope carinated species; they are mostly of 
small size, as Bar. divaricata and pusilla of Sowerby; it forms a convenient 
section of Barbatia. 

17¢. For Arca alternata of Reeve, Gray proposed the name Calliarca 
(or Calloarca), the hinder slope being strongly carinated and both ends strongly 
ribbed. It is scarcely necessary to separate this into a distinct sub-genus, for there 
are numerous intermediate cancellated forms which connect Barbatia with true Arca 
and Litharea. 

lid. Striarca has been proposed by Mr. Conrad for the miocene Arca 
centenaria, Say. The shell is oblong, with a depression running from the beak 
to the ventral margin, which is somewhat insinuated, no doubt corresponding to 
a small gape; the surface is radiately striated; the ligamental area and hinge-teeth 
are quite similar to those of Barbatia, from which the form should not, I believe, 
be generically separated (vide Conrad’s mioe. shells, 1838, p. 55, pl. 29, fig. 4). 

l7e. Litharca, Gray, 1840. This has been proposed for the peculiar recent 
Arca lithodomus, Sow., a shell which is very peculiarly wedge-shaped, elongated, 
the anterior portion being longer, narrowly rounded in front; the posterior is shorter 
and very obliquely truncate; the ligamental area is of moderate width; the hinge 
line straight in front and somewhat bent down posteriorly. The sub-genus seems 
sufficiently distinct from other allied forms. 
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Species of Barbatia are very numerous through all the sedimentary forma- 
tions; their number appears to increase gradually up to the present time. 

18. Arca, Linn., 1799, (Navicula, Cibota, and Byssoarca, auctorum). Shell 
elongately sub-quadrangular, tumid, inequilateral, the anterior portion being shorter 
and ventrally more or less distinctly gaping; beaks distant, the ligamental hinge 
area being large and angularly striated; hinge line perfectly straight, with numer- 
ous sub-equal transverse teeth extending over the entire length; type, 4. Noe, 
Linn. 

Species of Arca, as restricted, occur from the silurian through all the successive 
formations up to the present time. The palzeozoic species have often been described 
under Swainson’s name Byssoarca, being a synonym of Browne’s Cibota, under 
which latter some jurassic and cretaceous species have also been described. The 
tertiary species of Arca appear to be more numerous than the recent ones. 


List OF CRETACEOUS SPECIRS. 
a. AXINAINA, 
The cretaceous species of this sub-family belong to the genera Trigonocelia, Limopsis, Nucinella, 
and Avinea. 
1.—Trigonocelia galeata, Mill., sp., (Cardium galeatum, Miller, Opis galeata, d’Orbigny, 
et auctorum), is from the Senonien beds at Aachen, (vide Bosquet in Starings Bodem v. Nederl., 
ui. deel, No. 408). 


Limopsis, (vide Pictet and Camp. in Pal. Suisse, IV™ ser., 3™° part., p. 424). 

2-6.—L. Guerangeri and complanata of d’Orb., texturata, Salt., calva, Sow., Heninghausi, 
Mull. The two first are from France, the third from the Upper Greensand of Aberdeenshire, the 
fourth from the Alpine Gosau, and the fifth from the Aachen deposits. 

7-9.—L. rhomboidalis, radiata, and Sacheri were described by Alth from the upper cretaceous 
beds of Galicia, (vide Favre, Moll. foss. de Lemberg., 1869, pp. 121-123). 

10-11.—Z. parvula, Meek and Hayd., and striato-punctata, Evy. and Shum., are from North 
America (see Meek, in Smith. Mise. Coll., No. 177, 1864, p. 8). 

12-13.—ZL. nitens and Oregonensis are quoted by Conrad from his lower eocene beds (Smith. 
Mise. Coll., No. 200, 1866, p. 4). 

14.—L. transversa, Gabb, Pal. Calif., i, p. 200, is from the Chico group of California. 


Axinea (vide * Cat. de Pectunculus crétacés connus’ by Pictet and Campiche in Pal. Suisse, 
IV™ ser., 3™° part., p. 426). 

15-16.—Aw. Marullensis, Leym., and alternata, d’Orb. 

17.—Pectunculus concentricus, Buvignier. The hinge of this species should be examined; the 
outline view given by Buvignier does not clearly indicate an Azinea, and the form and ornamentation 
of the shell remind us rather of a Unicardium or Spheriola (LvUcINID#), than of a species of Avinea. 

18-37.—Az. sublevis, Sow., umbonata, Sow., subconcentrica, @Orb., sudpulvinata, d’ Arch., 
Requieniana, VOrb., Renauxiana, d’Orb., Bourgeoisiana, d’?Orb., Marrotiana, d’Orb., Norica, 
Zitt., obsoleta, Goldf., ventruosa, Gein., spinescens, Reuss, annulata, Rss., Reussi, d’Orb., lens, 
Nilss., reticulata and insculpta, Rss., plana, Rim., subdecussata, a’ Orb 

38.—Az. obliqua is described by Schafheutl in Siid-Bayern’s Leth. geog., (1863, p. 158), 
apparently from cretaceous beds of Southern Bavaria. 
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39-43.—Az. hamula, Mort., Siourensis, Hall and M., subventricosa, M. and Hayd., rotundata, 
Gabb, and sudaustralis, d’Orb., are noted by Meek from North America in Smith. Mise. Coll., 
No. 177, 1864, p. 8. 

44-46.—Aa. Veatchii, sagittata, and cor are described by Gabb from California, (Pal. Calif. i, 
1864, p. 197 et seq.). 

47.—Aa. Mortoni, Conrad, from New Jersey, (Am. Journ. Conch., V, p. 44). 

Eichwald (Leth. ross., xme livr., 1867, p. 576), suggests that Keyserling’s Pectunculus 
Petschore may be a Neocomien species of Avinea. 

48-53.—Nucinella glabrata, Avinea subplanata, levicula, altiuscula, subauriculata, and cardioides 
represent this sub-family in the cretaceous deposits of Southern India. 


b. ARCINA. 


Pictet and Campiche note the species belonging to the present sub-family under the genera 
Tsoarca and Arca (vide Pal. Suisse, 1V™° ser., 8™° part., pp. 422 and 429 et seq.) ; I shall, therefore, 
take the first genus and then the second, in which it will be necessary to point out the different 
generic and sub-generic forms, as distinguished by later researches, and as far as admissible from 
existing materials. 

54-58.—Isoarca alpina, globulosa, Agassizi, costata, obesa,* and supracretacea. 

59.—Iscarea gibba is the only species occurring in Southern India; no species is known to re- 


present the genus in America. 


Arca and allied genera (see Pictet and Camp., |. cit., p. 468). 

60.— Arca marullensis, W’?Orb., Baudoniana, Cott., episcopalis, Cott., Aubersonensis, P. and C., 
Dubiesiensis, P. and C., and Dupiniana, d’Orb., are Barbatia. 

61.—<A. Jaccardi, P. and C., belongs to the sub-genus Acar. 

62-63.—A. Essertensis and Humbertina, Loriol, (Favre Res. géol. de la Savoie, &., pl. C, 
fizs. 16 and 17,) belong either to Arca, or perhaps rather to the sub-genus Ca//iarca. 

64-66.—A. sancte-crucis, P. and C., Carteroni, d’Orb., complanata, P. and C., (non A. com- 
planata, Chem., 1784, non Cucuwl. complanata, Sow., 1840). 

67.—A. Raulini. Leymerie’s original figure would indicate a Bardatia, with fine radiating 
strie and broadly incurved, somewhat flattened, beaks ; d’Orbigny’s figure, supposed to be the 
same species, would seem rather to represent a Cucullea-like shell, somewhat of the form of a 
Trigonoarca or Nemodon. Kither one or the other of these figures must surely be incorrect, or they 
represent two distinct species. 

68.—A. Neocomiensis, d’?Orb., may belong to the section called Nemodon by Conrad. 

69.—d. securis, Leym., is apparently one of the elongated forms of Scapharea, called by 
Conrad Nemoarea. 

70.—A. easculpta, Koch, appears to be a Barbatia. 

71-75.—A. Schusteri, Rém., Robinaldina, Cornueliana, and consobrina of d’Orbigny, and 
Villersensis, P. and C., are most probably Trigonoarce. 

76-83.—A. Moreana, d’Orb., Gabrielis, Ley m., tumida, Math. (?= Gabrielis, Leym.), cor and 
Astieriana of Matheron, Gresslyi and Salevensis, Loriol, Varusensis, d’Orb. The last is quite 
insufficiently characterized ; the two first ones are probably true Cuculle@, and the others Pictet and 
Campiche suggest may all be varieties of A. Gadrielis ; the descriptions and figures published of them 
are quite insufficient to enable an opinion to be formed as to the specific characters of these shells. 

84.—A. ferruginea, (non A, ferruginea, Reeve, which is an Anomalocardia), is either a Cucullea, 


or it belongs to the sub-genus Grammatodon. 


* — Tsocardia Orbignyana, Leym. = Arca isocardiiformis, Nyst. 


OF SOUTHERN INDIA. 343 


85-87.—A. Aptiensis and Fittoni, P. and C., and Austeni, d’Orb., would appear to belong 
to Trigonoarca. 

88.—d. costellata, Sow., agrees in the character of the hinge with Grammatodon. Nyst 
suggests that the species is identical with Sowerby’s Cucullea carinata. 

89.—A. Forbesi, P. and C., is either a Cucullea or a Trigonoarca. 

90.—4A. gurgitis, P. and R., is apparently a true Arca. 

91-94.—A. Hugardiana, d’Orb., Triboleti, P. and C., Favrina, P. and R., and Ricordeana, 
Cott. are Barbatia. 

95.—d. carinata, Sow. This resembles an Arca in shape, but as the shell is unequivalve, it 
more probably belongs to Grammatodon, or some of the sub-genera of Cucullea. 

96-102.—A. Campichiana, P. and R., Cottaldina, d’Orb., nana, Leym., subnana, P. and R., 
Hebertiana, Cott., dipartita, P. and R., (non dipartita, Rém., 1836,) and vaddensis, P. and C., 
appear to belong to Zrigonoarca. 

103.—A. glabra, Park., (fibrosa apud d’Orbigny), is a Cucullea. 

104.—A. obesa, P. and R., (non A. olesa, Sow., 1833), probably a Trigonoarca. 

105.—A. rotundata, Sow., (=A. rotundita, Nyst; non Cuecul. rotundata, Rém., 1836, et 
1837=A. dulmanensis, Nyst), is a Barbatia. 

106.—A. formosa, Sow., (=A. venusta, Nyst), apparently a Trigonoarca. 

107.—4A. elongata, Brown, (non Cuc. elongata, Sow.), a Macrodon. 

108-109.—A. pholadiformis and elongatula, Nyst, 1848 (= Sarthacensis, d’Orb., 1850 = 
elegans, d’?Orb., 1844, non eadem auctorum) belong to Areca. 

110-111.—<A. Galliennei and Vendinensis, d’Orb., are Barbatia. 

112.—A. Albertina, d’Orb., apparently a Trigonoarca. 

113.—4A. Cenomanensis, d’Orb.; this would appear to be a true Cucullea. 

114.—A. Tuilburgensis, A’ Orb., is a Trigonoarca. 

115.—A. inscripta, d’ Arch., a Barbatia. 

116.—A. subacuta, Sow., apparently an Anomalocardia. 

117.—A. echinata, d’Orb., is one of the forms intermediate between Barbatia and Area. 

118.—A. subdinensis, d’?Orb., strongly resembles in form Deshayes’ Cucudlaria. 

119.—A. serrata, d’Orb., a true Arca. 

120-125.—4. Guerangeri, Moutoniana, Mailleana, Marceana, Passyana, and Ligeriensis of 
d’Orbigny all belong to Zrigonoarca. 

126.—dA. Renauzxiana, Math., is a true Arca. 

127-128.—A. Raspailli, d’Orb., Requieniana, Math., are Barbatie of the type of Conrad’s 
Cucullearea ; they have the general form and the posterior flattening of the hinge line of Barbatia, 
and the teeth do not appear to me to be more elongated than in large specimens of the recent 
Bar. velata ; 1 believe, therefore, that there is not sufficient ground for the constitution of a distinct 
sub-genus. 

129.—A. Dufrenoyi, Haime, a true Areca. 

130-134.—A. semisulcata, Math., Noweliana, Beaumontii, Matheroniana of d’Orbigny, Du- 
mortiert, Haime, belong to Trigonoarca. 

135.—A. affinis, Duj., very insufficiently figured; the species may belong to Arca or Barbatia. 

136-137.—4. nereis and expansa, Nyst, 1848, (alata, Math., 1842, swdalata, d’Orb., 1850), 
are probably Barbatia. 

138-147.—A. Archiaciana and sagittata, d’Orb., levis, Marticensis, and Galloprovincialis of 
Matheron, Santonensis, d’Orb., Orbignyana,* Math., Royana and cretacea, d’Orb., all appear to 
belong to Zrigonoarca. 


* Nyst suggests that this species is probably tertiary, but does not give the authority for this supposition. 
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148-151.—4A. corbaria, supracretacea, \Merope, and Gravesii of d’Orbigny are merely knowh 
by name. 

152.—A. Olisiponensis, Sharpe, probably a Trigonoarca. 

153-154.—A. inclinata, Rss., and A. Reussiana, Nyst, (angulata, Rss., A. subangulata, 
d’Orb.), are true Arce. 

155.—d. isopleura, Rss., has an appearance of an Area, but figure and description are 
insufficient. 

156.—4A., Geinitzii, Rss., is a Barbatia, (Favre, Moll. foss. de Lemberg, 1869, p. 125). 

157.—A. furcifera, Miinst., apparently an Area. 

158-162.—A. propinqua, striatula, bicarinata, of Reuss, tenuistriata (Favre, Moll. foss. de 
Lemberg, 1869, p. 124,) and radiata of Miinster belong to Barbatia. 

163.—A. areacea, Rss., a very small, but typical Zrigonoarca, 

164.—A. Gosaviensis, (Cucullea), Zittel, is a very elongated Trigonoarca. 

165-166.—A. Schwabenaut, inequidentata, and Lommelii, Zittel, are Barbatia. 

167-168.—A. trigonula, Zittel, and most likely also s¢riatissima, Hag., belong to Arca. 

169.—A. trapezoidea, Gein., is an Anomalocardia. 

170-171.—A. undulata and pygm@a, Rss., may be peculiar forms of Zrigonoarca, or perhaps 
of Scapharea, 

172-173.—A. bifida and dictyophora, Rss., resemble Arca in external form. 

174.—A. curta, Nyst, 1848 (= A, Reussi, d’?Orb., 1850 = truncata, Rss., non Sow.), pos- 
sibly a Grammatodon. 

175.—A. Octavia, d’Orb., an Anomalocardia. 

176-179.—A. (Cucullea) Austriaca and bifasciata, Zittel, A. earinifera, and globulosa, Giimbel, 
(Bay. Alp., 1861, p. 570, non A. globulosa, Desh., 1824). 

180-181.—A. Leopoliensis and Galiciana, Alth, (Favre, M. foss. de Lembg., 1869, pp. 126 and 
127,) belong to Zrigonoarca. 

182.—4. granulato-radiata, Alth, (Favre, M. foss. de Lembg., 1869, p. 128,) apparently an 
Areca. 

183-189.—4A. rhombea, Nilss., (non idem Born, ? = glabra, Sow.), subglabra, d’Orb., (glabra 
apud Goldfuss, pl. 124, fig. 1 c, sed non glabra apud Rss. = glabra, Park. et Sow. = Cue. 
carinata, Sow.), ovalis, Nilss., concentrica of Romer, ewaltata, Nilss., Chimiensis, Giimb., and 
crassitesta, Zitt., are species of Trigonoarca. 

190-191.—A. tricarinata, Gein., cuneata, ROm., are quite uncertain. 

192.—A. decussata, Sow., is a Cucullea. 

193-194.—A. (Cucul.) Goldfussi and texta of R6mer apud Miiller are considered by the latter 
author to be the same as two forms from the Aachen cretaceous deposits, which probably do not differ 
from d’Orbigny’s sudglabra, this being closely allied to our Indian Trigonoarca Gamana. 

195-196.—A. orbicularis and Roemeri, Gein., are uncertain; they probably both belong to 
Cucullza ; the former Reuss states to be the same as his Awvinea inseulpta, which is not improbable. 

197.—A. securiformis,* Kner., (Denksch. Akad., Wien, i, p. 314, and Favre, M. foss. de 
Lemberg, 1869, p. 129), an Arca-like shell, but as the ventral margin does not show a tendency 
to insinuation, it may rather be an elongated Cucullea. 

198-201.—<drea equilateralis, (non Cue. equilateralis, Meek), caudata, exornata, and Omalii, 
Briart et Cornet, (Foss. de la meule de Braiquegnies, p. 57 et seq., Mém. Cour. Acad. Belgique, 
xxxiv, 1870,) partially belong to Cucul/ea, partially to Trigonoarea. 

202.—A. Aquisgranensis, Miller, (Suppl. zur Monog. Pet. Aachener Kreidef., 1859, p. 10,) is 
either a Bardatia or an Area. 


* Non Arca securiformis apud Nyst, which is a Dolabra. 
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203.—A. Kaltenbachi, Mill. (ibid., p. 29,) apparently a Barbatia. 

204.—4d. sinuosa, Guéranger, (Album pal. de la Sarthe, 1867, pl. xxi, fig. 7,) is most pro- 
bably a Barbatia, but the figure is very indistinct. 

205-206.—A tegulata and plana, Guéranger, (cid., pl. xxi, figs. 14 and 16,) both belong to 
Barbatia, and the same would appear to be the case with the next species. 

207.—A. albe-creta, Tate, (Quart. Journ. Geol. Soe., Lond., xxi, p. 40). 

208-210.—A. sablieri, bicarinata, (non biearinata, Reuss), and dilatata (non C. dilatata, 
d’Orb.), are described by Coquand in his Mon. de étage Aptien, 1866, pp. 187 et seq. All 
three externally resemble Zrigonoarca. 

211.—A. Cymodoce, Coquand, (ibid., p. 140,) is a true Area. 

212-218.—Cucullea Fischeri,* d’Orb., sp., C. signata, Rouill., C. vogulica, Hichw., Fischeriana, 
Nyst, 1848, (elegans, Fischer = C. subelegans, a’ Orb., 1850), C. compressiuscula, Rouill., C. Schou- 
rowskii, Rouill., and angularis, Eichw., are described by Hichwald from cretaceous beds of Euro- 
pean and Asiatic Russia (Leth. ross., xme livr., 1867, pp. 559 et seq.). Besides these the author 
quotes several other previously enumerated species and identifies with them some others which 
Trautschold, d’Orbigny, and others have described from jurassic beds. Whether Hichwald’s 
determination of the geological horizons is more correct than that of other authors who have 
investigated the same subject is, I believe, still an undecided question. 

219-225.—Arca Delettrei, Tevesthensis, Favrei, (non Favrina, P. and R.), hiempsalis, parallela 
(non Cucullea parallela, Con.), Trigeri, and Refanensis are described by Coquand from Algiers 
(Const., 1862, pp. 211 et seq.). Of none of the species have the hinge-teeth been examined; the 
first five have quite the general form of TZrigonoarea, the sixth most likely belongs to the same 
genus, but the seventh is altogether doubtful. 

226-227.—A. Uzambaniensis et Natalensis, Baily, (Quart. Journ. Geol. Soc., Lond., xi, 
pp. 460,) are from South Africa. The second is a Cucullea; the first either belongs to the same 
genus or to Trigonoarca. 

228.—Cucullea cancellata (non Cue. eadem, Phill., or Rouillier,) was described from South 
Africa by Krauss from supposed eretaceous rocks (Nov. act. Ac. Leop.-Car., xiv, pt ii, p. 452). The 
specimen is imperfect, but appears to represent a peculiar type of Cucullea. It is not an Area, and 
it remains yet to be seen whether it is a Cucudiea, and therefore Tate’s suggestion of changing the 
specific name to “ Krausst” is altogether premature (vide Quart. Journ, Geol. Soc., Lond., 1867, 
xxill, p. 161). 

As the geological horizons in the secondary deposits of South Africa do not appear to me suffi- 
ciently settled as yet, I may here at least quote the two other species of 4rciv# described from 
those regions; Cuc. (Macrodon) Atherstonet, Sharpe, and Arca (? Cucull.) Jonesi, Tate, (ibidem, 
p. 161). . 

229-232.—From South America A. subrostellata, brevis, Tocaymensis, d’Orb., and perodliqua, 
Buch, are on record. The first species may be a Bardatia, the second is probably a Cucullea, the 
third an Arca, and the fourth would rather appear to be a Trigonia, than any of the genera of Arcinz. 

233.—In Paléon. Am. Merid., p. 89, d’?Orbigny describes a Cucullea dilatata, but in the 
Prodrome he quotes it as identical with the European Gadriedis. The former is, however, to all 
appearance a more inequilateral and less high shell, than the European type of the latter species. 

234-235.—A. Sillimaniana and Cue. dubia, Lea, (Trans. Am. Phil. Soce., vii, p. 259, pl. x, 
figs. 16-17), are stated to be from cretaceous rocks in Cuba; they are casts, perfectly insufficient for 
specific determination. 

236-246.—Cucullea ? equilateralis, Meek, antrosa, Mort., evigua, M. and Hayd., (Trigono- 
arca) Maconensis, Cony., C. Nebrascensis, Owen, Shumardi, M. and H., terminalis, Con., tippana, 
Con., transversalis, Gabb, (non A. transversalis, Nyst, 1848), wngula, Tuomey, and vulgaris, 

* Non A. Fischeriana, Nyst 1848. 
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Mort., are recorded from North America by Meek (Smith. Mise. Coll., No. 177, 1864, p. 8). 
Which of these species belong to Zrigonoarea (and I suppose most of them) remains yet to be 
ascertained. 

247-257.—Arca altirostra, Gabb, Proutiana, Shum., quindecemradiata, Gabb, Saffordi, Gabb, 
subelongata, Con., (non A. subelongata, Nyst, 1848), sulcatina, Evans and Shum., uniopsis, Con., 
Vancouverensis, Meek, (Cibota) lineata, Con., (non A. lineata, Goldf.), (Cib.), multiradiata, Gabb, 
and (Cib.) rostellata, Mort., (Meek, ibidem). In this list the distinction between Barbatia and 
Arca does not appear to have been carried out. 

258-259.—A. Alabamensis, d’Orb., (Prod., li, 245), 4. Bufalensis, Gabb, (Journ. Ac. Ph., 2nd 
ser., iv, 398; see also Nemodon, p. 336). 

260.—Nemoarca cretacea, Con., (see p. 339). 

261.—Nemodon Eufalensis, Conrad, (see p. 336). 

262-268.—Arca Breweriana, gravida, decurtata, and Hornii, Barbatia Morsei, Cucullea Ma- 
thewsonii, and truncata, (non A. truncata, Sow., 1833, non A. truncata, Rss., 1843 = A. eurta, 
Nyst, 1848,) are deseribed from California by Gabb in Pal. Calif. i, pp. 193 et seq.; besides these 
two others already mentioned. 

269.—Cucullea inermis, Gabb, (Pal. Calif., ii, p. 271,) is from Mexico. 

270-273.—Latiarea transversa, Rog., L. ononcheila, Rog., L. gigantea, Con., and 
Anomalocardia devinecta are noticed by Conrad from his lower eocene (? cretaceous) beds (Smith. 
Mise. Coll., No, 200, 1866, p. 4; see also p. 338). 

274.—Trigonoarca passa, Con., (Am. Journ. Conch., V, p. 43). 

275.—Trig. cuneiformis, Con., (ibid., V, p. 98). 

Rémer notes (Kreidebild. von Texas, p. 53,) two not specifically determined forms of Arca 
and two of Cucullea from the eretaceous beds of Texas. 

Conrad described in Lynch’s Exped. the following four species from Palestine, which 
Fraas (Wiirtemb. Nat. Jahresh., xxiii, p. 233,) partially identifies with known species :— 

276-279.—A. parallela, Con., (=seeuris, Leym.) ; A. lintea, Con., (=cenomaniensis, d’?Orb.) ; 
A, sub-rotundata and fabiformis, Con. Farther, Fraas says that Conrad’s supposed jurassic 
A, brevifrons is remarkably similar to A. Passyana, d’Orb. A great many other supposed 
jurassic species Fraas rejects altogether, the species having been based upon worthless casts which 
cannot be again recognised, and there also seems, he says, very little proof existing in favor of 
the jurassic age of those species. It is always difficult to determine species satisfactorily from 
cast specimens, but especially in cases of such thick shells, as the arcyv# usually possess, the 
determination of species based upon casts becomes an impossibility. 

The following species of the sub-family 4zczv“* have been found in our South Indian 
cretaceous deposits : 

280-293.—Cucullea equata ; Macrodon (? Grammatodon) Japeticum, Maer. (? Gramm.) disparile ; 
Trigonoarca Telugensis, abrupta, Trichinopolitensis, Gamana, Brahminica and Galdrina ; Scapharca 
Ponticeriana, ? Seaph. Clellandi; Barbatia decora, B. diatreta; Arca filistriata. They are repre- 
sented almost equally in all the three sub-divisions of the cretaceous deposits. 

At the end of their review of eretaceous species of Arca, Pictet and Campiche, (loe. cit., 
p- 483,) give a list of names which, they say, should be excluded from the genus “ Arca,” as 
referring to perfectly unknown species. These names are to a great extent merely the altered appel- 
lations of various species noted in the preceding list; they were introduced by Nyst, but it would 
have been much better if Nyst had reserved his corrections for a little time, and had studied 
the various generic forms of arciNv4, instead of adhering to Linné’s genus “ Area” and 
simply cataloguing the synonyms of the species described. In his desire to preserve the unity 
of Linné’s genus he even goes so far as to regard Pleurophorus of King as identical with Arca ! 


* Excepting Tsoarca gibba already noticed. 
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NUCINELLA, Wood, 1850, (see p. 834). 
1. NUCINELLA GLABRATA, Sfoliczka, Pl. XVII, Fig. 21, and Pl. XLIX, Figs. 7-8. 


N. testa minima, oblique ovata, tumidula, glabra et polita, ad marginem infe- 
riorem rotundata, postice sub-truncata, umbonibus prominulis, obtusis, termi- 
nationibus marginis cardinalis viz conspicuis. Cardo dentibus circiter 6-7, parvis, 
in serie non interrupta et leviter curvata dispositis, instructus, dente laterali antico 
crasso, remoto, mm valva dextra simplict, in v. sinistra duplici. 

Height of shell (see Pl. XLIX, Fig. 7,) about equal to its length. 
Thickness of shell equal to half the length. 

This is the first cretaceous species of Nucinella on record. It is closely allied 
to the tertiary NV. ovalis, and only distinguished by a slightly narrower ovate form 
and posteriorly less prominent hinge margin. The lateral tooth is in both valves 
very distinct and remote from the cardinals, as in the eocene miliaris ; it is single 
in the right and double in the left valve; the cardinal teeth are about seven in 
number, small and tuberculiform. 

Locality.—Moraviatoor, in dark earthy limestone ; apparently rare. 

Formation.—Ootatoor group. 


AXIN MA, Poli, 1791, (see p. 334). 
1. AXINHA SUBPLANATA, Stoliczka, Pl. XVII, Figs. 28-30, and Pl. XLIX, Fig. 10. 


Ax. testa latiuscule ovata, fere -equilaterali, antice wniforme convexa, postice 
ad medium sub-angulata,* viz longiore, umbonibus acutis, tumescentibus imstructa, 
ad margines compressiuscula, sub-levigata, sulcis incrementi nonnullis profundis prope 
marginem distinctioribus et striis radiantibus sub-obsoletis tecta; area ligamentalt 
parva, angulatim striata, valde declivi; cardo dentibus 9-11 in utroque latere 
descendentibus et in medio nonnullis minoribus obliquis instructus; margine 
interno crasse denticulato. 

Height of shell : its length an abs O08 0°90 - 0°96 
Thickness ,, : a Sas ap an 0°35 - 0-40 

The form of this species slightly varies, sometimes it is nearly orbicular 
and strongly compressed (fig. 29), or it is somewhat more elongated and inflated 
(fig. 28), but the valves are always conspicuously flattened towards the margins, 
while the beaks are tumescent and prominent; the surface is in well preserved 
specimens almost smooth, but when slightly worn off, faint, radiating, and concen- 
tric strize appear; besides this there are near the periphery generally a few deeper 
sulci to be observed. The ligamental area is small and very rapidly descending ; 
the hinge-teeth numerous; the inner margin strongly denticulated, except close 
to the hinge-teeth; the upper half of the posterior margin is sub-truncated in 


* Figs. 28 and 30 should be posteriorly near the middle slightly subangular, the margin above the angle being 
rather straight, that below it convex. 
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all specimens, and should have been better indicated in fig. 30, for which see the 
corrected fig. 9 on pl. xlix. 
Localities.—Shillagoody and Olapaudy, in conglomeratic sandstone. 
Formation.—Arrialoor group. 


2. AXIN@A LEVicuLA, Stoliczka, Pl. XLIX, Figs. 5-6. 


Ax. testa sub-orbiculata, equilaterali, crassiuscula, umbonibus parvis, tumidis, 
valde approximatis et area ligamentali brevi instructa, postice ad medium vix sub- 
angulata; valvis convexis, sub-levigatis, striis minutissimis et confertissimis concen- 
tricis et nonnullis sulcis incrementi profundioribus, prope peripheriam sitis, preditis, 
superficie paulo erosa striis sew lineis impressis, angustis, radiantibus notata ; 
margine interno denticulato. 

Height of shell about equal to its length. 
Thickness of shell : its length Pc Sat ont nae 0°66 

This species differs from A. swbhplanata by its considerably more rounded form 
and the greater convexity of the valves. In the perfect shell the surface is quite 
smooth, but when slightly worn off the usual radiating lines appear. The liga- 
mental area is very small and very oblique, so that the beaks come very close 
to each other. 

Localities.—Arrialoor, in soft whitish sandstone; Pondicherry, in a greenish 
grey compact sandstone; rare. 

Formation.—Arrialoor group. 


8. AXIN#HA ALtiuscuLa, Stoliczka, Pl. XLIX, Fig. 9. 


Ax. testa sub-rotundata, fere c@quilaterali, paululum obliqua, altiore quam 
longa, valva sinistra moderate convexa, crassa, sub-levigata, sulcis imcrementi 
precipue prope peripheriam distinctis, paulo wregulariter continuis, predita; area 
ligamentali latiuscula, valde declivi; dentibus cardinis crassis, 9 in utroque latere, 
elongatis, mediis multo minoribus ; margine interno denticulato. 

Height of left valve : its length ... ‘ate ewe ess 1:08 
Thickness 5 : af “ae aco ec waa 0:20 

The somewhat greater height in proportion to length, the greater convexity 
of the valves and solid structure readily distinguish this species from subplanata, 
and the first difference also holds good in a comparison with Az. levicula. It is 
closely allied to Zittel’s Aw. norica from the Gosau, but less convex, apparently a 
little more oblique, and without the distinct and coarse radiating striation which 
characterizes the European species. 

Localities.—Ootacoil and Ninnyoor, in a pinkish limestone (evidently coral- 
reef-limestone). 

Formation.—Arrialoor group. 
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4, AXINZA SUBAURICULATA, Forbes, Pl. XVII, Figs. 31-32. 
1846. Pectunculus subauriculatus, Forb., Trans. Geol. Soc., Lond., vii, p. 150, pl. xvii, fig. 13 ;—zdem auctorum. 


Ax. testa sub-rotundata, equilaterali, paululum obliqua, crassa, postice ad mar- 
ginem sub-truncata, infra medium sub-angulata, tumida, radiatim costulata, costulis 
confertis ; area parva, valde declivi ; cardine dentibus elongatis, 9-10 in utroque latere, 
et circiter decem intermediis, minoribus, instructo ; margine interno denticulato. 

Height of shell : itslength ... See Pes rae 1:04 
Thickness ,, 3 An Ape se hes es 0°68 

Distinguished from the next species by its rounder shape, smaller and more 
precipitous area, and closer radiating ribbing. 

Locality —Kunnanore, in grey sandstone. 

Formation.—Arrialoor group. 


5. AXINHA CARDIOIDES, d’Orbigny, Pl. XVII, Fig. 33, Pl. L, Fig. 8. 
1847. Arca cardioides, A’ Orb., Voy. Astrolabe, Paléont., pl. iv, figs. 35-36 ;—eadem auctorum. 


Ax. testa sub-rotundata, paulo longiore quam alta, tumida, sub-equilaterali, 
obliqua, postice plus minusve distincter producta et sub-truncata, radiatim costulata, 
costulis in declivitate antica et postica fere chsoletis, in medio sulcis aut equidistan- 
tibus aut angustioribus separatis, nonnunquam sub-granosis, ornata ; umbonibus pro- 
minentibus, incurvis; area ligamentali magna, moderate declivi; cardine crasse et 
pliciforme multidentato. 


Height of shell : its length aiid AGA 909 0°86 - 0:90 
Thickness ,, : “ one Ret ie 076 - 0-78 
There are slight variations to be observed in the form and ornamentation of 
this species. D’Orbigny figured a comparatively very inequilateral and oblique 
specimen from Pondicherry; we have exactly similar specimens from Ootatoor and 
Odium, (see pl. 1, fig. 8). Another specimen from the same locality and one from 
Serdamungalum out of a conglomeratic calcareous rock are somewhat less produced 
posteriorly, and the radiating ribs are a little more distant from each other, than 
is generally seen in Ootatoor specimens, but there is no appreciable specific dis- 
tinction between the two forms. Although the shell is somewhat oblique, the dis- 
tribution of the hinge-teeth clearly shows that it belongs to Avinea. 
Localities.—Pondicherry, Ootatoor, Odium, and south-east of Serdamungalum. 
Formations.—Ootatoor and Trichinopoly groups. 


ISOARCA, Minster, 1842, (see p. 338). 
1. Isoarca erBBA, Sfoliczka, Pl. VIII, Fig. 3, and Pl. XVII, Fig. 36. 


I. testa trapezoidali, valde gibbosa, tenwi, sub-inequilaterali, antice rotundata, 
postice paulo producta, oblique convexe truncata; umbonibus valde incurvis, approai- 
matis; superficie minute reticulata vel decussata, striis filiformibus, concentricis, 
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confertissimis et alteris minutioribus radiantibus ornata; area cardinali leviter 
curvata, multidentata. 


Only the two figured specimens have been found of this species; the one 
(on pl. 8) is large, somewhat irregularly gibbose, and has portions of the shell pre- 
served; the other is a smaller, but complete cast of the left valve. The fine 
reticulated surface of the shell is very peculiar and mostly characteristic of this 
genus, as already noticed. 

Localities. —East of Parally, in a brownish earthy limestone ; north of Odium, 
in a similar but still more earthy rock. 

Formation.—Ootatoor group. 


CUCULLAA, Lamarck, 1801, (see p. 337). 
1. (?) Cucurnma mquata, Stoliceka, Pl. XVII, Fig. 34. 


C. testa rotundate sub-tetragona, moderate convexa, equilaterali, sub-levigata, 
antice ac postice minute radiatim striata, solidula; cardo in utroque latere dentibus 
tribus sub-parallelis, paulo irregularibus, instructus. 


The only valve yet found has been figured ; the beak and the ligamental area 
are imperfect, and they must have been very small. The hinge shows about three 
sub-horizontal ribs on either side, becoming somewhat irregularly connected near 
the middle, but, on the whole, resembling those of recent and fossil species of 
Cucullea; however, as the ligamental area is not preserved, I do not regard 
the generic determination as sufficiently certain, for the shell may represent a new 
eeneric type. It is to be hoped that the discovery of better specimens will clear 
up these doubtful points. The form of the shell is so characteristic that it could 
not easily be mistaken for any other genus, excepting damea. 

Locality —Ninnyoor, in a yellowish sandy limestone. 

Formation.—Axrialoor group. 


MACRODON, Lycett, 1845, (see p. 336). 


1. Macropon (? GRAmMMATODON ) JApEeticuM, Forbes, Pl. XVIII, Figs. 6-11. 


1846. Arca japetica, Forbes, Trans. Geol. Soc., Lond., vii, p. 148, pl. xvi, fig. 2—eadem auctorum (non = 
A. disparilis, d’Orb.). 

Mace. testa elongata, pertumida, crassissima, obliqua, antice breviore et sub-rotun- 
data, postice producta, oblique truncata, regione ab apice ad terminationem postero- 
inferiorem extensa sub-angulata sew obtuse carinata ; superficie striis crispiculatis et 
sulcis incrementi tenuioribus et fortioribus tecta, medio radiatim costata: costis 
in valva dextra conspicuiter distantioribus interdumque minoribus alternantibus, in 
valva sinistra magis approximatis ; omninis in terminatione antica et postice sub- 
obsoletis ; declivitate postica minute striata, sub-excavata, ad medium costula tenui 
ab umbone postice extensa, prope peripheriam obsoleta, divisa, striis in speciminibus 
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adultis nonnunquam etiam obsoletis; area ligamentali latissima, angulatim multi- 
sulcata ; umbonibus distantibus, incurvis, sub-sulcatis. Cardo in utroque latere plicis 
3-4 elongatis, supra et infra denticulatis, instructus, anticis primo paulo curvatis, 
deinde fere horizontaliter extensis, posticis parallelis; dentibus medianis paucis, 
parvis, obliquis, irregularibus ; impressione musculari postica in lamina erecta, 
elongata, sita; margine interno indistincter plicose denticulato. 


Average height of shell : its length ne ane ve about 0°73 
Thickness = 3 on Pac we Hea > 0:70 
Length of largest specimen _,., nee 500 boy tl) cay en 


The elongated oblique form and great convexity of the valves with the very 
wide ligamental area are particularly characteristic of this species. The two valves 
are only slightly unequal, but the difference in the ornamentation is generally 
very apparent. On the left valve the radiating ribs are distant, generally separated 
by interspaces wider than the thickness of the ribs and sometimes marked with 
intervening thinner ribs; on the right valve the ribs are all about equally strong, 
but they are placed much closer together. On the posterior declivity there only 
exists a fine radiating striation, and even this becomes partially obsolete in large 
specimens. The hinge is peculiar and slightly different from that of typical 
Macrodon, but, as already noticed, (p. 336), I am not certain whether Meek’s name 
Grammatodon is sub-generically applicable to these forms. The hinge-teeth in 
Macrodon are anteriorly very short, posteriorly very elongated. In the present 
species the teeth, or rather hinge-ribs, are sub-equal on the two sides, the anterior 
are first oblique, then bent outward, and prolonged almost horizontally, or slightly 
sloping downwards, the posterior hinge-ribs are parallel throughout, and very nearly 
quite straight, as in Cucullea ; in the middle there are a few short somewhat irre- 
gular teeth; all the teeth and hinge-ribs are finely denticulated above and below. 
The posterior muscular impression is situated on a raised, elongated plate. 

Localities—Karapaudy, Arrialoor, Comarapolliam, Ootacoil, &c., in whitish 
sandstone ; very common. 

Formation.—Arrialoor group. 


2. Macropon (? GRAMMATODON) DIsPARILE, d’ Orbigny, Pl. XX, Figs. 6-7. 


1847. Arca disparilis, d’Orb., Voy. Astrolabe, Paléont., pl. v, figs. 37-38. 


Mac. testa elongate sub-quadrangulari, valde inflata, antice sub-rotundata 
postice oblique truncata, ab umbonibus ad terminationem postero-inferiorem pe 
angulata aut sub-carinata ; umbonibus latis, prominentibus, ineurvis, medio obsolete 
uni-sulcatis ; superficie radiatim costata et striis decussantibus confertissimis, preci- 
pue in speciminibus junioribus distinctis, tecta, costis in valva sinistra paulo distantio- 
ribus quam in valva dextra; declivitate postica lata, paulo concaviuscula et radiatim 
confertim striata; area ligamentali lata, angulatim crasse lamellose striata. Cardo 
plicis dentiformibus 3-4 anticis, angulatim externe recurvatis et prolongatis, mediis 
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4-5 obliquis et 5 posticis elongatis fere horizontalibus et parallelis instructus, omninis 
in lateribus superioribus ac inferioribus minute striolatis; margine interno antero- 
ventrali plicatim dentato. 
Height of shell : its length es 7 a 6 0°83 
Thickness ,, 3 4 ayn Tea i a, O79 
This species differs by its greater height in proportion to its length, by the 
narrower area and more strongly bent anterior hinge-teeth, from Jac. japeticum ; 
it is to all appearance the species which has been figured by d’Orbigny under the 
name of Arca disparilis, which can appropriately be retained for it. The difference 
in the ribbing of the two valves is similar to that noticed in the previous species, 
but the ribs themselves are not so strong as in that species. 
Locality.—Near Alundanapooram, in a light coloured calcareous sandstone. 
Formation.—Trichinopoly group. 


TRIGONOARCA, Conrad, 1867, (see p. 337). 


1. TRIGONOARCA TELUGENSIS, Stoliczka, Pl. XIX, Fig. 1. 


Trig. testa sub-quadrangulari, moderate inflata, postice ab wmbone valde cari- 
nata et ad marginem sub-oblique truncata; umbone valve sinistre obtusiusculo, sul- 
cato, breviter incurvo ; superficie costulis radiantibus, striis tenuioribus concentricis 
decussatis, in declivitate postica sub-obsoletis, in antica sub-spinulosis ornata; area 
angustissina, angulatim bistriata; cardo dentibus pluribus divaricatis, exterioribus 
paulo longioribus, instructus, 


Height of shell nearly equal to its length, 
Thickness ,, : its length ‘f i ond St 078 
Only a single valve of this rare species has as yet been found, but it is charac- 
teristically different from any other cretaceous species, It is not much inflated, 
posteriorly strongly carinated, very broadly truncate, and possesses a very narrow 
ligamental area. The fine concentric strize form on the radiating ribs little 
tubercles, which are almost spinulose on the anterior side of the shell. The hinge- 
teeth are the same as in other species of Zrigonoarca. 
Locality —North of Alundanapooram, in a brownish highly calcareous sand- 
stone. 
Formation.—Trichinopoly group. 


2. TRIGONOARCA ABRUPTA, Forbes, Pl. XIX, Figs. 4-5. 
1846, Arca abrupta, Forbes, Trans. Geol. Soc., Lond., vii, p. 149, pl. xiv, fig. 2 ;—eadem auctorum, 


Trig. testa magna, sub-trigonata, sub-equilaterali, antice valde producta, ad 
marginem sub-rotundata, postice acute carinata, deinde abrupte declivi et oblique 
sub-truncata, umbonibus latis, prominentibus, incurvis ; superficie striis, costuliformi- 
bus, radiantibus, alteris parum tenuioribus concentricis decussatis, notata; margine 
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interno levi; dentibus cardinalibus anticis multo longioribus magisque numerosis quam 
posticis. 


Height of shell : its greatest length ce “08 ot 0°88 
Thickness ,, : ; a Bah aoe int O77 
Length of the largest specimen Bd soe sce 00 140 m. m. 


The sub-eequilateral obliquely trigonal shape of the shell with its posterior 
very prominent ridge, from which it rapidly slopes down, is a most distinctive 
character of this species. The area is always very broad and angularly sulcated, 
but its length varies, being anteriorly more or less produced; posteriorly it is 
always shorter. The hinge-teeth are more elongated anteriorly than posteriorly, 
and in the middle they often are very small and irregular. The surface of the 
shell is radiately and concentrically striated, the radiating strize are the stronger, 
and the concentric ones are usually intersected at moderate distances by some- 
what deeper furrows. In very large specimens the striation often entirely dis- 
appears. 

Locality—Near Serdamungalum, in a brownish limestone or whitish sand- 
stone; not common. Forbes quotes the species from Verdachellum. 

Formation.—Trichinopoly group. 


3. TRIGONOARCA TRICHINOPOLITENSIS, Forbes, Pl. XVIII, Figs. 12 and 14, 
Pl, XTX, Figs. 2, 3, Pl. XX, Figs. 2, 8, 9, 10. 
1846. Arca Trichinopolitensis, Forb., Trans. Geol. Soc., Lond., vii, p. 150, pl. xv, fig. 16 ;—eadem auctorum. 
Trig. testa elongate quadrangulari seu trapezoidali, obliqua, moderate tumida, 
solidula, antice ad marginem rotundata, postice ab wmbonibus valde carinata, ter- 
minatione inferiori producta, ad marginem oblique truncata, striis radiantibus et 
alteris decussantibus minutis, confertissimis, tecta ; area ligamentali moderate lata, 
profunda, angulatim crasse sulcata ; cardo dentibus 5 anterioribus, et 5-6 posteriori- 
bus instructus, primis interdum fere parallelis, alteris distinctius obliquis, medianis 
parvulis, numerosis ; margine interno levigato. 


Height of shell : its length ar oF nA 0°67 - 0°82 
Thickness ,, : a ine ss nat 0°54 - 0°65 


This is, as regards form, a very variable shell, some specimens being almost 
quadrangular and others nearly trapezoidal, but they are posteriorly always strongly 
ridged, considerably more produced than anteriorly, and at the margin very 
obliquely truncate, The striation is peculiar and always traceable, except on the 
posterior declivity, where the strize often become obsolete. The area is always 
of moderate width, never as wide asin 7. abrupta, and not so narrow as in 77. 
Telugensis. The hinge-teeth also differ from both species; the anterior are some- 
what bent outward and become almost horizontal and parallel among each other, 
approaching in position those of the two species noted as Macrodon (? Gramma- 
todon ), but the posterior teeth are regularly oblique, as in typical Trigonoarca. 

Localities.—Anapaudy, Garudamungalum, Serdamungalum, Alundanapooram ; 
mostly in calcareous sandstone. 

Formation.—Trichinopoly group, 
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A. Trigonoarca GAMANA, Forbes, Pl. XX, Figs. 4-5, and Pl. L, Fig. 7. 


1846, Arca Gamana, Forb., Trans. Geol. Soc., Lond., vii, p. 148, pl. xvi, fig. 3—eadem auctorum. 

1847. Ar. similis, d’Orb., Voy. Astrolabe, pl. iv, figs. 33-34. 

Trig. testa oblique trapezoidea, inflata, crassa, sub-inequivalvi, antice sensim 
anguste sub-rotundata, postice valde carinuta et producta, declivitate postica abrupta, 
ad marginem oblique truncata ; superficie concentrice minute striata, striis confertis, 
sulcis profundioribus intersectis, parte postica sepe costulis radiantibus nonnullis sub- 
obsoletis notata ; area ligamentali lata, crasse lamellose furcata; cardine dentibus 
longioribus, obliquis, 5-6 im utroque latere, in margine cardinali recto 20-26, ad 
medium multo brevioribus, instructo; impressione musculari postica in lamina modice 
elevata sita. 

Height of shell : its length ote ie a 0°76 - 0°80 
Thickness ,, 2 a a xe ree 0°70 - 0°72 

This species appears closely allied to Trig. Trichinopolitensis, differing from 
it by a more solid structure of the shell, which also is more inflated; it possesses a 
wider ligamental area, and has the anterior part conspicuously narrowed; the 
radiating strive are either very faint or more often quite obsolete. Of European 
species Zittel’s Trigon. crassitesta is closely allied, but apparently shorter and 
higher. 

Localities. —Poodoor, Odium, Monglepaudy, &c., mostly in a brownish caleca- 
reous sandstone; not uncommon. 

Formation.—Ootatoor group. 


5. Trigonoarca Brauminica, Forbes, Pl. XVIII, Fig. 13, and Pl. XX, 
Figs. 1 and 3. 


1846. Arca brahminica, Forbes, Trans. Geol. Soc., Lond., vii, p. 149, pl. xvi, fig. 1—eadem auctorum. 
1847. Arca Fontanieri, d’Orb., Voy. Astrolabe, Paléont., pl. v, figs. 34-35. 


Trig. testa sub-quadrangulari, inflata, antice leviter rotundata, postice plus 
minusve producta atque oblique truncata, area in speciminibus junioribus sub-angusta, 
in adultis latissima ; superficie striis concentricis crassiusculis, filiformibus, confer- 
tissimis et alteris radiantibus minutissimis, medio fere omnino obsoletis, induta. 


Height of shell : its length ae ies “tip 0°74 - 0°80 


Thickness ,, : 5 “On ax 0°68 - 0:90 


The peculiar character of this species consists in the regularity of the con- 
centric filiform and very close striation, being quite distinct from that of any other 
of the Indian species. There are also some very fine radiating striz to he natisad 
on the anterior and posterior side of the shell, but in the middle they become quite 
obsolete on the ribs, and can hardly be traced in the furrows between them. The 
form of the shell is very variable. Young specimens are moderately inflated, 
sub-quadrangular, anteriorly rather strongly compressed, and the lunula is com- 
paratively narrow. In advanced age the shell rarely increases proportionately in 
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length, but it always does so in its thickness, the ligamental area becoming very 
broad and rather closely angularly suleated. In this stage some of the specimens, 
as, for instance, the one represented in fig. 3 of pl. xx, are so remarkably like the 
European Trig. Matheroniana, d’Orb., that I do not think their identity by any 
means improbable, but unfortunately [I have no typical specimens for comparison. 
The hinge-teeth of Brahminica are also very similar to those of Matheroniana., 
There are four or five oblique teeth on either side below the angle; the median 
hinge-teeth become very small towards the middle, sometimes they are nearly obso- 
lete, the hinge-line itself being thin, and in this respect strongly differs from that of 
Trig. Gamana. 

Localities—Neighbourhood of Karapaudy, Arrialoor, Mulloor, Comarapol- 
liam, &c., mostly in a coarse sandstone; not very common. 

Formation.—Arrialoor group, of which the species appears to be equally 
characteristic, as is Trichinopolitensis of the Trichinopoly and Gamana of the 
Ootatoor group. 


6. TricgonoaRca GALpRINA, d@’Orbigny, Pl. XVIII, Figs. 2—5. 
1847. Arca Galdrina, d’Orb., Voy. Astrolabe, Paléont., pl. v, figs. 32-833—eadem auctorum. 


Trig. elongate trapezoidali, inequilaterali, moderate inflata, antice sub-rotundata, 
postice carinata et valde producta, oblique truncata; area mediocri, angulatim 
striato-sulcata; superficie concentrice filiforme striata; declivitate postica prope 
medium latisuleata et striis radiantibus nonnullis, supra circiter 8, infra ad carinam 
4-5, tecta ; cardo dentibus numerosis sicut in speciebus typicis instructus. 


Height of shell : itslength ... Bo ne vee 0°55 


Thickness ,, os ‘ee aS aa +8 0°48 


A markedly elongated form, slightly inequivalve, the left valve being a little 
larger. ‘The strize on the surface often become almost quite obsolete, in which 
state the shell shows a great similarity to Trig. Gamana, being distinguished from 
it merely by the more elongated form and comparatively less narrowed anterior 
side. The posterior radiating ribs near the carina are very characteristic. 

Locality.—Kast of Serdamungalum and near Stripermattir, in a soft whitish 
sandstone. 

Formation.—Arrialoor group. 


ANOMALOCARDIA, Klein, [SCAPHARCA, Gray, 1847] (see p. 339). 


1. Awnomaxocarpia [ScapHarca] Ponricertana, d’Orbigny, Pl. XVII, Fig. 39, 
PLS VIG Hie. 1; 


1847. Arca ponticeriana, d’Orb., Voy. d’Astrolabe, Paléont., pl. v, figs. 29-31,—eadem auctorum. 


Scaph. testa valde elongata, tumida, antice oblique rotundata, postice sub-cari- 
nata, declivitate prope medium sub-sulcata, ad terminationem oblique truncata, 
inequivalvi, valva sinistra paulo majori; superficie radiatim costulata, costulis 
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antice acutis, in medio latiuscule deplanatis seu sub-rotundatis, postice magis numerosis 
ac approximatis; area latissima, angulatim striala; margine cardinali recto, 
lineali, multidentato. 
Height of shell : itslength ... wi ies 68 074, 
Thickness ,, : ms tee sate niga see O81 
Although a rather elongated shell, with a broad area, this species appears to 
be a true Scapharca with unequal and radiately ribbed valves. In young speci- 
mens the ribs are almost reduced to mere strize, which fully accounts for their being 
so indistinctly shown in d’Orbigny’s figure; we have a small specimen, about 
equal to that described by d’Orbigny, and this has the ribs perfectly flattened, 
but possibly this may be due to the state of preservation, though the shell appears 
to be quite perfect. 
Localities.—North-east of Serdamungalum and near Shillagoody, in coarse 
sandstone ; apparently rare. 
Formation.—Arrialoor group. 


2. ANOMALOCARDIA [ScAPHARCA] CLELLANDI, Forbes, Pl. XVII, Fig. 35. 
1846. Arca Clellandi, Forb., Trans. Geol. Soc., Lond., vii, p. 139, pl. xvi, fig. 4. 


Scaph. testa elongata, compressiuscula, antice oblique sub-rotundata, postice 
sub-truncata, radiatim costata; umbonibus prominulis, obtusis, approximatis ; area 
ligamentali angustissima ; regione cardinali recta, (obsolete denticulata). 

Height of shell ; itslength ... 360 sac on 0°52 
Thickness ,, : 5S ia ive ia ‘ai 0°31 

I have only seen Forbes’ original specimen of this shell; it is a cast, with 
the valves apparently sub-equal, radiately ribbed, and with a very narrow ligamental 
area; there are only few very slight impressions of the hinge-teeth traceable. 
It seems to be a very rare shell. 

Locality.—Pondicherry. 

Formation.—? Valudayur group. 


BARBATIA, Gray, 1840, (see p. 340). 
1. Barparta DECORA, Stoliczka, Pl. XVII, Fig. 38. 


Barb. testa elongata, compressiuscula, antice oblique sub-rotundata, postice 
obtuse sub-carinata, paulo latiuscula, late modiceque oblique truncata; superficie 
concentrice crasse lamellose costata et minute decussatim striata; umbonibus latis, 
incurvis, valde approximatis ; area ligamentali angustissima. 


Height of shell : itslength .. ine ved ive 0°43 
Thickness ,, 3 re Ay 0:28 


” 


Only a single specimen of this beautifully ornamented species was found; 
it is characterized by being much elongated and rather strongly compressed, with 
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only a slight indication of the usual pedal and byssal gape of Barbatia; the liga- 
mental area is very narrow, the hinge line straight, but the hinge-teeth have not 
been made visible, the valves being closed. 

Locality.—Ninnyoor, in a whitish sandy limestone. 

Formation.—Arrialoor group. 


2. BARBATIA DIATRETA, Stoliczka, Pl. L, Fig. 9. 


Barb. testa elongate ovata, valde inequilaterali, modice inflata, antice breviori, 
angustata, infra conspicuiter insinuata ac hianti, postice producta, multo latiore, 
ad marginem oblique sub-rotundata; area mediocri, angulatim striata; wumbonibus 
approximatis, depressiusculis, sub-sulcatis ; superficie radiatim striata, striis alteris 
concentricis incrementi ad intervalla interruptis. 


Height of shell : itslength .., 5a ie Bot 0°56 
Thickness ,, . 5 Wie at cn wie 0°45 


A typical form of a Barbatia and closely allied to several recent species, 
particularly some of the varieties of velata, with the anterior side of the shell 
considerably narrow. The flattened slightly sulcated beaks and the posterior 
broadly rounded shell distinguish this species, though the single specimen is not 
in very good state of preservation. 

Locality.— South-east of Veraghoor, in a brownish finely oolitic rock. 

Formation.—Trichinopoly group. 


ARCA, Linné, 1799, (see p. 341). 
1. ARca FiuistriaTa, Sfoliczka, Pl. XVII, Fig. 37, Pl. L, Fig. 6. 


A. testa elongata, inflata, antice levissime flexuose sub-truncata, infra profunde 
insinuata, postice latiuscule et convexe sub-truncata, ab umbone sub-carinata, declivi- 
tate costa longitudinali divisa ; superficie radiatim filiforme striata, striis lamellis 
inerementi crassiusculis interruptis ; area ligamentali longitudine teste fere aequante, 
latissima, angulatim striato-sulcata, wumbonibus distantibus. 


Approximate height of shell at the beaks : itslength .., iat 0°45 
oF thickness ,, : A wee ob 0°42 


This is the only species of Arca (as restricted) found in the South Indian 
eretaceous rocks, and the single specimen is somewhat imperfect, but it sufficiently 
exhibits the characters of the genus. The striation is very similar to that of the 
last mentioned species of Barbatia, but the strie are more distinctly filiform, and 
the lamellee of growth much more strongly developed. 

Locality—North of Odium, in a brownish limestone ; very rare. 

Formation.—Ootatoor group. 
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IX. Order,—MYTILACEA. 


The shells referable to this order represent the Hetero-myaria of authors. 
All the genera are characterized by a marked inequality of the adductor muscles, 
the anterior decreasing in size, until it becomes almost obsolete, while the posterior 
one increases in nearly the same ratio, finally assuming a semilunar or an elongate 
and curved shape, this being mostly characteristic for the OSTRHACEA, appa- 
rently the lowest organised of all Pelecypoda. 

The animals have the mantle margins mostly open, posteriorly partially united 
and provided with a special anal tube or slit ; only in very few, almost exceptional, 
cases is there also a separate branchial opening present. All the species possess 
one pair of palps and one of gills on either side; the foot is generally small, rarely 
elongated and thin, but mostly’ supplied with a strong byssal gland; the pedal and 
byssal muscles are always well developed. 

The shells have generally a large size and are externally covered with a horny, 
scaly or papillose, epidermis, internally they are more or less pearly; the ligament 
is long, often linear, usually sub-external; hinge line long, with a few irregular 
tubercular teeth or without them; pallial line entire, exceptionally sinuate; mus- 
cular scars always unequal. 

The different forms can be classed in four families, Prastwrp”, UMyrizrzrz, 
Pivyip#, and Aricvrm.sx. ‘Their respective relations to the more highly organised 
Pelecypoda are indicated by the order in which they follow each other, and will 
be alluded to in more detail subsequently. Some conchologists class the Wyrmra% 
before the d4RCACEHA, and place the Aricuzipz in the OSTREACEHA. There 
can be little doubt that this classification is in some respect justifiable, for the 
Myrizti# possess an organisation of the animals which agrees in some points,—as, 
for instance, in the presence of a special anal opening—with the Z UCINA CEA, but, 
on the other hand, their shells indicate a lower grade in the system on account of the 
want of regular hinge-teeth, the marked inequality of the muscular scars, and some- 
times of the valves themselves, &c. These characters are to a certain extent common 
to all the MYTILACEA, which form, I believe, a similarly natural group, as do 
the ARCACHA. However, as the apparently highest organised genera of the 
former order, -Phaseolicama and Dreissena, can hardly be placed higher in the 
system, than the Nucvranzpm of the other order, while the lowest forms of 
the MYTILACEA, the Arzrcviip#, are decidedly much more allied to the 
OSTREACEA, than are the corresponding lowest forms of the A4RCACEA, I 
think the classification here adopted is more natural than the one usually followed 
in conchological treatises, 

Again, I do not think that a sufficient reason exists for the classification of 
the Arrevzip# in the OSTREA CEA, because these latter never possess an anterior 
adductor, nor the peculiar horny epidermis of the shell, both of which are very 
characteristic for all the WYTILACEA. 

Recent species of this order are not so numerous as the fossil which date 
from the earliest fossiliferous deposits, and many of the smaller sub-divisions may 
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be said rather to belong to the past than to the present epoch. Several of the 
species of Pinna, of Inoceramus, and of other Arrcvzip2, belong to the most char- 
acteristic fossils of various formations. 


XXXVITI. Family,—PRASTINID 4. 


I have placed in this family a few genera the classification of which is some- 
what arbitrary. They are Modiolopsis, Hippomya, Myoconcha, Hippopodium, Pra- 
sina, Julia, and Phaseolicama. Most of the species are fossil forms, which in 
general shape and character of shell exhibit, as already alluded, distinct relations 
to the Wyrzzrps. Both have the same elongated, very inequilateral form, more 
or less narrowed or even pointed at the beaks, and the muscular impressions are 
in all also similarly placed, subject to slight variations. The character of the 
external surface is also in both families the same. The hinge-teeth which, however, 
occur in some of the genera of the present family indicate a relation to those 
of the Cardite, and for this reason Deshayes associated the fossil Myoconche 
with the last named genus, which classification was adopted by some conchologists. 
In such transitional forms as those included in the present family, single characters 
should less than any others be considered as leading, and, for the above noted, more 
general, reasons, I prefer to follow d’Orbigny’s suggestions regarding the classifica- 
tion of Myoconcha near Mytilus. This view has, it appears, also lately been supported 
by Deshayes, who admits the relation of the recent Prasina to the Myrrizmz. 
Now, Prasina, as well as Julia, are generically perhaps hardly separable from the 
fossil Hippopodiwm, and this again shows in its hinge-character the greatest affinity 
to Myoconcha. Phaseolicama may be considered as the representant of the fossil 
Modiolopsis, and it is possible that the recent Modiolarca, of which I spoke in the 
Giossrp& (see p. 184), may also be conveniently grouped in this place. 

The distinguishing characters of the shells consist in the elongated, very 
inequilateral form of the valves, with moderately tumid beaks, more or less smooth 
surface, two unequal muscular impressions, of which the anterior is smaller, but 
more deeply excavated, the posterior large, shallow, and sometimes rather ventrally 
placed. <A partial division of this muscular scar leads me to suppose that the 
greater part of the impression is produced by the pedal muscle and not by the 
posterior adductor, to which, as in the Myrizips#, very likely only the upper or 
dorsal part of the impression is to be attributed. The hinge, as far as known, 
appears to consist of one elongated cardinal tooth in each valve; the ligament is 
external, long, supported by thickened fulcra. Only in Modiolopsis and Phaseoli- 
cama no hinge-teeth have been observed. 

Of the two or three recent genera, Prasina, Julia, and Phaseolicama, the 
animal of only the last named one has been recorded. It appears to have the 
mantle margins united, with one pedal and two siphonal openings. This clearly 
indicates a passage to some of the Drzrsszyrp#, as already pointed out. 

1. Wodiolopsis, Hall, 1847, (Paleeont., New York, I, 157). Shell elongated, 
very inequilateral, with the beaks anterior, sub-terminal, and close together, thin, 
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hinge toothless, with the areal margin more or less straight, and a very slight liga- 
mental furrow; ventral margin in front of the middle generally insinuated, the 
posterior part of the shell being often much wider and higher than the anterior; 
anterior muscular impression distinct and large; type, I. (Cypricardites) modio- 
laris, Con. 

Hall does not mention the existence of a posterior muscular scar, and thinks 
that Modiolopsis possesses only one adductor muscle; but judging from the very 
great similarity of the shells of Modiolopsis and Modiola, it seems very probable 
that a posterior adductor also exists in the present genus, but it may be represented 
by only a very narrow and faint impression along the posterior upper margin of the 
shell, difficult to be traced in fossil specimens. In many recent J/odiole this pos- 
terior adductor is also barely traceable, and those shells are, strictly speaking, 
undistinguishable from Modiolopsis, unless the great size of the anterior adductor 
is really so prominent and constant a character as it is stated to be, though this 
appears to be somewhat doubtful. The genus includes only paleozoic,— mostly 
silurian,— species. 

2. Hippomya, Salter, 18?? (Woodward’s Man., 2nd edit., p. 423). ** Shell 
gibbous, with anterior inflated close beaks, a long cardinal edge ; anterior edge 
short and separated by a strong sinus from the inflated posterior ridge and slope.” 
One Devonian species is said to be known; I am not acquainted with it. 

8. Myoconcha, Sow., 1825, (Min. Conch., V, p. 103, pl. 467). Very 
elongated, anteriorly narrow, with terminal, or sub-terminal, beaks, of solid 
structure; hinge sometimes almost toothless, or with an elongated, upper cardinal 
tooth in each valve, and sometimes with a similar remote posterior lateral; liga- 
ment external, placed in a long and deep groove, and supported by strong fulera; 
anterior muscular impression small, situated near the interiorly thickened ante- 
rior end, often margined posteriorly by a raised rib; a small impression above 
and behind the anterior muscular scar indicates the presence of a strong pedal 
muscle, and this again would seem to indicate a strong foot; posterior museular 
scar much larger than the anterior, roundly oval; pallial line entire; surface 
concentrically striated, generally with a few radiating ribs along the posterior 
upper margin; type, JZ. crassa, Sow., from middle jurassic rocks. 

The first species of this genus appear in the upper carboniferous and Permian 
deposits; these species have the hinge-teeth very slightly developed and sometimes 
almost obsolete, but the anterior muscular scar is well marked. They strongly 
resemble Modiolopsis and seem to replace that genus. 

Deshayes (Paris foss., 2nd edit., I, p. 752, ) identifies IMZyoconcha and 
Hippopodium with Cardita, which seems to me to be inadmissible; and there is 
searcely any student of fossil conchology who will, I think, now adopt Deshayes’ 
views. Myoconcha forms a very good genus by itself, characteristic of the upper 
paleeozoic and mesozoic deposits; the few species noticed from the tertiaries are 
doubtful. Gray’s suggestion to classify the genus in the family Drzrsseyipzx 
seems more correct. But as Myoconcha has the region upon which the anterior 
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muscular scar is situated only thickened, not forming a distinct hinge plate 
which all the Drzrsszeyipz possess, the present classification appears to me 
preferable. 

Modiolina, Miller, 1851. Miller described (Petref. der Aach. Kreidef., 1847, 
p. 36), as Lithodomus discrepans a species which is distinguished by a very elongated 
narrow form, somewhat of the type of the recent LZ. palmula, Hanl., from Panama, 
but the large anterior muscular scar rests on a thickened shelly base and is fol- 
lowed posteriorly and above by one or two smaller scars, probably produced by 
a division of the pedal muscle. In pt. II of the same work (1851), p. 69, 
Miller proposed for the species in question a new generic name, “ Jodiolina,” 
calling it JZ Bosqueti; the change of the specific name cannot, of course, be 
accepted, but there is also no reason for establishing a new genus. I have examined 
the hinge of both valves, and find that there is a strong hinge-tooth in each super- 
seded by the usual ligamental groove, which is nearly internal. In my specimen 
there is only one pedal impression behind the muscular scar. 

4 Hippopodium, Sow., 1821, (Min. Con., III, p. 91, pl. 250). Shell ovate, 
elongated, tumid, of solid structure, with sub-anterior, incurved beaks and an 
excavated lunula; hinge in the right valve with an elongated, almost horizontally 
placed tooth and a pit below it, into which fits the tooth of the other valve; 
ligament external, long, supported by strong fulera; muscular scars well marked, 
the anterior much smaller than the posterior; pallial impression entire; type, 
H. ponderosum, Sow., from the Lias. Several new species are briefly character- 
ized by d’Orbigny in his Prodrome from jurassic deposits. 

5. Prasina, Desh., 1863, (Mollusques de Vile Réunion, (ext.), p. 25; Journ. 
de Conch., 1863, vol. III, p. 396). Shell oblong, solid, moderately inflated, with 
sub-anterior incurved beaks, anterior end somewhat narrowly produced, lunula 
deep; hinge with one strong tooth in each valve ; ligament external, long, placed in 
a groove resting on distinct fulcra; muscular scars two, one smaller sub-median, 
the other larger close to former and almost united to it, being sub-central and near 
the ventral side; pallial line indistinct; type, P. Burbonica, recent from Bourbon ; 
the valves are smaragd-green when fresh and of small size. 

I have already noticed the extreme similarity of this single recent species to 
the fossil Hippopodium, and if the position of the posterior muscular scar in the 
latter genus should prove to be similar to that of Prasina, there would barely 
remain sufficient ground for separating the two. 

6. Julia, Gould, 1862, (Proc. Bost. Soc., VIII, p. 280). Quite similar to 
Prasina in the form of the shell and in the teeth of the hinge, but the muscular 
scar is said to be single, sub-central, and tripartite; the type is J. exquisita, Gould, 
from the Sandwich Islands, apparently differing from Pras. Burbonica merely by a 
fine radiating striation. Semper (Journ. de Conch., 1865, V, 296,) suggests that 
this genus may be identical with the former, and this seems very probable, for it 
is most difficult to trace even in quite fresh specimens of Prasina the exact form 
of the muscular scars. 


a) 
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7. Phaseolicama, Valene., (Chenu, Manuel de Conch., II, 157). Shell 
ovately elongated, equivalve, inflated, with the beaks sub-anterior, hinge tooth- 
less; the muscular scars are stated to be long and strong, and the pallial line 
complete; type, Ph. Magellanica, Val. The animal has the mantle with three 
openings, the anterior being for the passage of the foot, the gills and palps are 
elongated. Chenu introduced this genus in the family Wyrimrpx: its form is 
very similar to that of MJodiola, but it would appear that the mantle margins are to 
a great extent united. 


List OF CRETACEOUS SPECIES. 


Pictet and Campiche (Mat. p. 1. Pal. Suisse, IV™° ser., 3™° part., p. 344,) admit the fol- 
lowing species :— 

1-6.—Myoconcha Sabaudiana, Loriol, gaultina, Pict. and Camp., eretacea, d’Orb., angulata, 
@Orb., dilatata Zittel, and Requieniana, Math. 

7-9.—W. elliptica, Rémer, minima, Reuss, and M. (Modiolina) discrepans, Miiller. 

M. supracretacea, d’Orb., is a problematic species, and I. Neocomiensis, d’?Orb., is supposed 
to be identical with Sabaudiana. M. eretacea is given by Kichwaldalso from the so-called neocomien 
beds at Khoroschowo and from glauconitie beds near Orenburg, and MZ. minima from the Cenomanien 
of the neighbourhood of Kiew, (Leth. ross., xme livr., 1867, pp. 538 and 540), 

10.—M. Strajewskiana, d’Orb., (ibid. p. 539,) is also placed by the same author in the neocomien. 

11.—W. Ferreti, Guéranger, Album paléon. de la Sarthe, 1867, pl. xxui, fig. 8. 

12.—M. gracilis, Drescher, Zeitsch. d. deutsch. geol. Gesellsch., vol. xv, 1863, p. 350. 

13.—W. sub-ovata is the only species which occurs in the South Indian eretaceous rocks. 


MYOCONCHA, Sowerby, 1825, (vide p. 360). 
1. Myoconcna suB-ovata, Stoliczka, Pl. XXIII, Fig. 1. 


Myoe. testa sub-ovata, modice inflata, crassa, antice anguste obtusata, postice late 
sub-rotundata, margine dorsali leviter curvato, ventrali sub-recto, prope termina- 
tionem anteriorem paulo insinuato ; wmbonibus sub-anticis, depressiusculis ; superficie 
striis incrementi lamellosis et ad marginem dorsalem duabus costulis radiantibus 
notata. 


Length : greatest height of valves ar ase ee ses 2°02 
ea : » thickness  ,, a ne AAA be 277 


The elongately ovate shape and rather uniform convexity of the valves 
readily distinguish the present species from any other cretaceous form. The shell 
is of considerable thickness, but not well preserved on the figured specimen, its 
surface being somewhat weathered off; it shows only strong concentric strize of 
erowth. Another specimen shows near the dorsal margin two ribs which begin 
at the apex and proceed posteriorly in a manner similar to that seen in JZ. cretacea. 
This second specimen, being partially a cast, also exhibits the impressions of the 
two adductors, which are of the usual form: the anterior situated on a _ thick 
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plate somewhat in front and below the apex, while the posterior is very large, 
elongately ovate, and situated behind the middle of the dorsal margin. 
Locality.—Koloture, in a light brownish conglomeratic rock. 
Formation.—Trichinopoly group, but very close to the boundary of the Arria- 
loor group, which just in this place is somewhat uncertain. 


XXXVIII. Family,—UYTILID. 


The animals of Myrzrrp# are distinguished by an elongated, anteriorly nar- 
rowed or acuminate form; they have a mantle consisting of several layers, the 
outer of which is always disunited, secreting on its inner side the horny epidermis, 
on its outer terminal end the calcareous substance of the shell; the innermost 
layer is sometimes partially united, and all of them are united dorsally along 
the ligamental region ; the branchial region and anal opening are variable in extent 
and form; there are always two gills and two palpi on each side; the foot is of 
variable size, generally small, cylindrical, grooved below, with a large byssal gland 
at its lower base, the pedal and byssal muscles being strongly developed; the adduc- 
tors are always very unequal, the anterior small, marginal near the apex, often very 
thin; the posterior conspicuously rounded. 

The shells have an elongately ovate or more or less triangular shape, they are 
always covered with a horny epidermis, internally more or less nacreous; the hinge 
has sometimes a few irregular pliciform teeth, but, as a rule, it is toothless; the 
ligament is long, linear, more or less internal; pallial impression mostly entire, very 
rarely sinuated; below the beaks the valves are generally somewhat gaping for the 
passage of the foot and byssus. 

Most of the species are marine; a few also occur in brackish water and a few 
others are fluviatile; they usually live gregarious and form nests of foreign sub- 
stances connected by their byssus; a few have burrowing habits. 

There is not much variation in the form of the shells belonging to the present 
family, the shape altering between triangularly ovate and elongately ovate, but 
there are essential differences upon record in the organisation of the animals. 
According to these I have grouped the various forms in three sub-families, and 
shall briefly point out the characteristics of each. The fossil genera will be clas- 
sified according to the most marked relations which the characters of their shells 
exhibit with recent forms :— 

a. pkrEISsENINe. The type of this sub-family is Dreissena polymorpha, Pallas, 
which has the external mantle margins open and finely ciliated, the internal closed, 
with one pedal and byssal opening ventrally below the beaks, and two siphonal 
openings posteriorly, both produced into shorter or longer tubes. The lower or 
inhalant siphon is larger and ciliated at the margin, the exhalant smaller and 
smooth; the palpi are rather small and triangularly elongated, the pedal muscle 
strong and short; posterior adductor rounded, large, anterior smaller, attached to 
the inner side of an umbonal plate. 

4U 
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Besides the fluviatile Dreissena there is another recent marine genus, Septifer, 
referable to this sub-family. It agrees in the development of the hinge plate with 
the former, but I have not as yet been able to observe the animal. The extinct 
allied genera are Hoplomytilus, Anthracoptera, and Myalina. 

b. crevettivs. The animals of this sub-family have the mantle margins 
ventrally mostly disunited, posteriorly in the branchial region produced and 
ciliated, forming a kind of fold, which is superseded by a more or less produced 
anal tube; the palpi are of moderate size and narrowly elongated, the foot very 
long, and exsertile, with a small byssal gland at the base. In Crenella the foot is 
club-shaped at the end and the excurrent tube sessile ; in Modiolaria the byssal 
gland is larger, often excreting a strong byssus, and the excurrent tube is elongated. 
The pedal muscles are rather thin and long; the anterior adductor thin, marginal, 
anterior ; the posterior oblong and much stronger. 

The genera referable to this sub-family are Crenella, Dacridium, Modiolaria, 
Arcoperna, and Myrina, 

e. myrizivz. These also have the mantle margins nearly quite open, posteriorly 
towards the upper end with a branchial fold, ciliated at the margin, and superseded 
by a separate exhalant opening, not produced into a tube, but merely represented 
by a slit; the palpi are long, narrow, with pointed and often curled ends, on the 
inner side striated ; the gills originate between the two palpi and extend posteriorly, 
becoming gradually narrower; their ends are somewhat turned upwards, but free, 
not grown to each other or to the mantle, as is usually stated in conchological 
treatises. At least in a number of species which I have examined, as, for instance, 
Mytilus smaragdinus or Modiola tulipa, the gills are free, and if they are attached 
in others, I would be inclined to look upon this more as an exception than as a rule, 
because in many Arzrcvr1p#, which I examined on this point, I also found the gills 
free posteriorly. 

There are only three genera referable to this sub-family, and they somewhat 
differ in habitat and also in organisation. Lithodomus burrows in solid substances, 
it has a small foot, and the byssus is in full grown specimens not developed; the 
anterior adductor is well marked, the pedal muscles moderate; the posterior bran- 
chial edges of the mantle become in some specimens greatly extended. Dodiola 
spins nests of foreign substances with its byssus, or lives in excavations of rock. 
It has the foot very elongated, thin, sometimes slightly thickened at the end; the 
anterior adductor is narrow, thin, marginal; the pedal muscles, specially the ante- 
rior pair, are rather thin and long. Wytilus has the labial palps almost half as 
long as the whole animal; the gills strongly bent upwards posteriorly; the foot 
short, sub-cylindrical, and thick, the pedal muscles strong, the anterior adductor 
very thin, marginal, and sometimes almost obsolete. 

The transitions from the one to the other of these three genera are, as regards 
organisation of the animal and the shape of the shell, so manifold and marked that 
it seems most correct to keep all three within one sub-family. As to the propriety 
of distinguishing the three genera, which are by some conchologists united under 
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the single name Mytilus, there cannot be, however, any doubt. They represent 
three well-marked types of shells. 

Another question arises as to whether it be more correct to unite the three 
sub-families just pointed out into one family, or to divide them into two or even 
three. The sub-division of the Myrizrpz which I have here adopted is mainly 
based upon the development of the in- and ex-halant openings. As regards this 
point of organisation the Myrrzrpx offer a most marked parallel to the Carpipz. 
In both we find that certain marine forms exhibit a gradual transition into others 
inhabiting brackish and fresh water, and that while there is but very little change 
in the general form and structure of the shell, certain organs of the animals attain 
a higher development; namely, the simple siphonal folds of the mantle become 
first slightly and then more markedly prolonged into tubes, and at the same 
time the mantle margins grow together. Upon this distinction the separation of 
the marine carpiry# and the fluviatile zywvocarpiNv& has been based. Now, there 
is actually little difference between the purely marine uyrizrvz and the partially 
brackish, partially marine creverzrx, both possessing an open branchial mantle- 
fold, and the former a simple enclosed anal slit, the latter a regular more or less 
prolonged anal tube; both have, as a rule, the mantle margins disunited, only 
Crenella appears to have the ventral margins partially united. This form, there- 
fore, clearly indicates a passage to the prersszyrvm, the typical forms of which 
have the mantle closed, though it is not yet certain whether the same character 
applies to the other recent genus of the sub-family, Sepéifer (the animal of which 
is believed not to differ from Mytilus). Looking thus at the relations of the ani- 
mals, in which a gradual change of certain organs can be traced, and considering 
at the same time the very close affinity of the shells, I do not think that a separa- 
tion of the przissevry# into a distinct family from the Myrizipx can justly be 
considered as natural in the present state of our knowledge. Much less do I 
believe in the close affinities of the genus Dreissena to Spherium (Cyclas), or to 
Cardita, an opinion which has lately found favor among some European concho- 
logists. 

The Myriz1p# class among the oldest Pelecypoda. They already appear in the 
palzeozoic strata, and continue in increasing variety and number of species up to 
the present date. 


a. Sub-family,—DREISSENIN &. 


Anterior muscular scar resting on a thickened plate near the apex of the 
shell, hinge sometimes with an obsolete long tooth, fulera of ligament strong; 
pallial line entire, rarely sinuated. 

1. Hoplomytilus, Sandberger, 1856, (Verst. des Rhein. Schichtensystems 
in Nassau, p. 281). Sub-triangular, with concentric striz of growth; beaks 
pointed, an elongated plate extends from below the beak, where it is attached to the 
anterior side and for some distance along the dorsal margin ; next to it lies a rib-like 
tooth in the right valve corresponding to a groove in the left one, and then follows 
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the ligamental furrow. The type species HZ. crassus, Sandb., is from Devonian 
beds of Villmar. The genus differs from Dreissena merely by having the umbonal 
plate attached chiefly along the dorsal side of the shell. 

2. (Anthracoptera, Salter, 1863). In connection with the last genus should 
be mentioned the peculiar fossil described by Gabb apparently from the coal- 
measures of North America as Myalina deltoidea, (Proc. Phil. Acad., 1859, p. 297, 
and 1860, p. 55, pl. 7, fig. 1). The shell resembles the type of Hoplomytilus in 
form, but the description of the hinge is not quite intelligible. Gabb says, “inside, 
the cardinal third of the shell shows an alation which is invisible exteriorly.” The 
figure appears to indicate that a kind of lamina, or a thickening, extends from the 
beak some distance along the dorsal edge, gradually becoming wider and passing into 
the thickness of the shell. Salter figured a similar shell from the coal-measures 
of Nova Scotia (Quart. Journ. Geol. Soc., Lond., xix, 1863, p. 79, fig. 3, and 
p. 80), and suggested the name Anthracoptera for it, but of the only species 
A. Carbonaria the hinge is, I believe, as yet unknown. It is possible that the two 
species belong to a genus distinct both from the former and from the next. 

3. Myalina, Koninck, 1842, (An. foss. Carb. de Belg., p. 125). Elongately 
sub-trigonal, with pointed beaks ; each with a small internal septum, ligamental 
area broad, with the ligament internal, and several longitudinal furrows between 
it and the outer posterior margin; type, JZ Goldfussiana, K., from carboniferous 
rocks. The genus may be also represented in triassic rocks through such species 
as Mytilus Minsteri, Klipst., (see Laube in Denksch. Acad., Wien, xxv, pt. i, 
p. 44, pl. 16, fig. 5). It is said to belong to the Arzcvzrpz, but the relation 
which the typical forms show with species like Dreissena | Congeria] spathulata, 
Partsch, clearly indicate the natural grouping of the genus. 

4, Septifer, Recluz, 1848. Shell elongated, with the beaks pointed, anterior, 
internally often with a few terminal small hinge-teeth and a large septum, 
anterior ventral side with a byssal opening and usually incurved margins; surface 
inostly radiately striated and covered with a thin epidermis; inner margin of shell 
often denticulated; anterior muscular impression small, rounded, posterior elon- 
gated and often somewhat irregular; pallial line entire; type, S. di/ocularis, Linn. 

5. Dreissena,* Van Beneden, 1885. Triangular or irregularly quadrangular, 
with pointed beaks and a ridge running from it along the dorsal margin; surface 
smooth, with more or less distinct strive of growth, gaping at the anterior ventral 
side; hinge usually with an apical tooth in the right valve; umbonal plate 
occupying the whole of the antero-terminal part, more or less developed, and 
posteriorly sometimes provided with a small pit, which is produced either by the 
labial suspensor or the pedal muscle; posterior muscular impression larger, rounded, 
or oval; ligament internal or sub-internal, internally accompanied by a longitudinal 


* Setting aside the right to priority of Miinster’s name Enocephalus, the other three names, Dreissena, Tichogonia, 
and Congeria, may be considered as possessing equal claim to be accepted, all having been published and equally well 
characterized within the same year, 1835. From Fischer’s historical account (Journ. de Conch., 1858, VII, 
p. 125), it, however, appears that Van Beneden’s name was published earliest. 
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ridge; pallial impression simple or sinuated; type, D. polymorpha, Pall. There 
are said to be about eighteen recent species known from Africa and America, and 
about twelve fossil, most of them occurring in the fresh and brackish water, upper 
miocene, deposits of Central and Eastern Europe. 

H. and A. Adams propose for a number of recent species of the type of 
D. Africana, van Bened., the sub-generic name Praxis on account of the presence 
of a certain small lamina affixed to the septum. I do not know what the real 
character of this lamina is, (for I have none of those species to compare), but if 
reference is made to the small projecting pit near the septum, which is so well 
developed in all the tertiary fossil species described by Partsch, who specially 
alluded to it in his description of the genus, the name Congeria has priority before 
that of Praxis and should be reserved for that group of shells, for the pit does 
not exist in the type species of recent Dreissena. ( Congeria, vide Hérnes, Foss. 
Moll. des Wiener Beckens, vol. ii, p. 360). It appears to be this small pit attached 
to the septum to which Conrad in his newly proposed genus WMytilopsis makes 
reference. His characteristic (Proc. Phil. Acad., 1857, p. 167,) is as follows: 
“Shell mytiliform, attached by a byssus; hinge with a septum beneath, which on 
the cardinal side is a triangular cup-shaped process ; cartilage groove rather deep Pa 
type, Wytilus leucopheatus, Con., from the rivers of Virginia. 

Thus the name Dreissena will stand for the type species D. polymorpha, 
and Tichogonia is a synonym of it. Congeria will have to be retained (?sub- 
generically) for the species of the type of Cong. sub-globosa, spathulata, &e., of 
Partsch, and the names Praxis and Mytlilopsis appear to be synonyms of this 
second type. 

Fuchs, in a recent communication* about some upper tertiary fossils from the 
Banate, (Hungary,) notes a Dreissena Schréckingeri, in which the septum appears 
to be transformed into a regular large anterior muscular scar, and the pallial line 
shows a deep posterior sinus. Still more recentlyt the same author proposes for 
this species the new generic name Dreissenomya. 


b. Sub-family,—CRENELLIN A. 

Shell elongately tumid, thin, with sub-terminal slightly swollen beaks, two 
muscular scars, of which the posterior is larger, outer surface of valves entirely or 
partially radiately striated (except in Dyrina); hinge line often denticulate ; 
ligament almost quite internal, in a linear groove, more or less extending 
posteriorly. 

6. COrenella, Brown, 1827. Shell oval or rhombic, thin, moderately inflated, 
radiately striated, hinge with one tooth in each valve, simple or crenulated, and 
produced parallel to the hinge margin; ligament very thin, sub-internal, supported 
by a distinct plate; muscular scars two, faint, unequal; pallial line entire, indis- 
tinct; type, Cr. decussata, Montg., recent from British seas. Fossil species occur 
in tertiary and cretaceous deposits, but those from older ones are doubtful. 


* Verhandlungen der geol. Reichsanstalt, April, 1870, p. 97. + Ibidem, p. 320. 
4 w 
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Philippi (Handb., p. 263,) already notices the animal of the type species 
according to Miiller’s figure of it. Jeffreys (Brit. Conch., II, p. 180 et seq.,) 
describes it also, as well as that of Cr. rhombea, Berk. The former author says that 
there is ‘in front only a small opening in the mantle’ for the protrusion of the 
foot, and posteriorly a single small sessile siphonal opening. This seems to be 
approximately correct, though the pedal opening cannot be very small. The 
latter author states that in both species the mantle is entirely open in front, 
‘folded behind into a sessile excurrent tube.’ This last statement would appear 
to refer to the sessile exhalant opening, which seems to be quite distinct and 
separated from the general anterior opening of the mantle. The foot is very 
elongated, sub-cylindrical, thickened towards the end, and expansile into a small 
creeping disc; it very much resembles that of Zwcina and allied genera. No 
special byssus appears to exist, but the animal was observed to spin a few byssal 
threads for its temporary attachment. 

Myoparo costatus, Lea, (Cont. Geol., 1833, p. 74), which Conrad (in Morton’s 
Syn. org. rem. cret. form., 1834, App. p. 8,) identifies with his Stalagmium 
margaritaceum, is generically considered the same as Crenella. Lea’s description 
is not quite sufficient to decide that point; it notices a number of distinct hinge- 
teeth on either side, but it does not allude to the peculiarity of the ligamental or 
cartilage plate. Lea’s figure would indicate the presence of an elongated internal 
pit, and in such a case the species might be generically identical with Stalagmium 
Nystii, Galeot., as suggested by Nyst; d’Orbigny proposed (in 1850) for this last 
species the name Nucunella (see p. 333). Good figures of these shells are a great 
desideratum. The character of the hinge of Mucunella Nystii appears to me 
sufficiently to indicate that the species in question belongs to the Arcrps, but if 
Lea’s species should prove to be generically the same, the name Nucunella would 
have to be replaced by DMyoparo, or Stalagmium, though I do not know whether 
the latter can take priority before the former. Nuculocardia of d’Orbigny is to 
all appearance cogenerice with Orenella. 

7. Dacridium, Torell, 1859, (Bidr. till Spitzbergen’s Molluskenfauna). I 
only know this name from Troschel’s extract in Arch. f. Naturgesch., vol. xxvi, 
p. 354). He says that the genus has been proposed for a shell considered to be 
identical with Modiola vitrea, It is distinguished by dentibus crenulatis, ‘ antico 
tuberculiformi, postico elongato, cristis suffulti(s) decurrentibus.’ 

8. Modiolaria, Beck, 1846. Elongately oval, or sub-rhomboidal, beaks sub- 
anterior, surface radiately striated, the strize being obsolete about the middle of 
the ventral side, where the margin is generally somewhat indented; the striated 
portions of the margins are crenulate; hinge edentulous, or sometimes with one 
or two small, sub-obsolete teeth, the marginal crenulation near the beaks is often 
stronger than at the posterior end; type, WZ. discors, Linné. 

The animals of the present genus are, as already noticed, closely allied to those 
of Crenella, but they differ essentially from those of Modiola, though the shells 
resemble each other very much, and if in fossil species the outer striation becomes 
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obsolete, they are actually not to be distinguished. Species of MWodiolaria are 
represented in cainozoic as well as in mesozoic rocks. 

9. Arcoperna, Con., 1865, (Am. Journ. Conch., I, pp. 10 and 140). Oval or 
oblong, thin, moderately inflated, with terminal, or very nearly terminal, incurved 
beaks, surface finely radiately striated, somewhat stronger anteriorly, producing a 
distinct crenulation at the margin; hinge edentulous, ligament thin, long, situated 
in a fine marginal furrow of the internal side; muscular scars distinct, the anterior 
slightly smaller than the posterior, pallial impression simple; type, A. filosa, Con., 
from eocene rocks of Mississippi. Conrad says that Deshayes’ Mod. radiolata, 
(Paris. foss., 2nd edit., vol. ii, p. 22,) is cogeneric with the above species. Its relation 
to the short, oval species of Iodiola is very great, but the well marked and compara- 
tively large anterior muscular scar, internal ligament, and fine radiating striation 
may serve as distinction. In general character Arcoperna strongly recalls the type 
of shell noticed as Phaseolicama. It is not improbable that the recent Lith. cinna- 
mominus, Chem., is a recent representant of Arcoperna, while, on the other hand, 
cretaceous species, like Mytilus pileopsis, d’Orb., and a few others, are equally 
correctly referable to it, as to Crenella, or to any of the allied genera. 

10. Myrina, H. and A. Adams, 1857. Oblong, sub-equilateral, covered with 
brown cuticule, smooth, pearly internally; hinge edentulous, ligament internal, 
linear, supported by a distinct rib; muscular scars distinet, wide apart; pallial 
impressions entire; type, IZ. pelagica, Forb., a recent species found on ffoating 
masses off the Cape of Good Hope. The animal is said to be byssiferous. The 
shell differs from Arcoperna merely by the smooth surface and more centrally 
placed beaks. 

ce. Sub-family,—MYVTILINA. 

Shell elongated, with sub-terminal or terminal and pointed beaks, hinge tooth- 
less, anterior muscular scar small, marginal, posterior scar large and elongated, 
pallial line entire. 

11. Lithodomus,* Cuv., 1817. Shell sub-cylindrical, inflated, moderately 
solid, very inequilateral, the beaks being almost anterior and incurved, very close 
together; surface smooth or often finely corrugated; hinge edentulous, ligament 
marginal, thin, sub-internal; muscular scars unequal, faint; type, Lith. lithophaga, 
Linn., from the Mediterranean. 

Young Lithodomi are stated by Cuvier to attach themselves by a byssus, which 
subsequently, when the animals have excavated a hole, becomes obsolete. This 
must apply either to some (perhaps not typical) species only, or to the strictly 
embryonic state, for I have repeatedly found young specimens of 2 m. m. length, 
(belonging to a species which grows 80 m. m. long,) perfectly enclosed in their 
cavity. I don’t think that old Lithodomi would at all be able to bore a hole. 

* T think that it is preferable to retain Cuvier’s name before any other. Bolten’s name Lithophaga (also often 
used as a family name by other authors) appears to have no claim to priority, but M. von Miihlfeld’s Lithophagus 


would have this, were it not a mere repetition of the specific appellation Mytilus lithophagus, Linn., this being the 
type of Lithodomus. 
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There appear to be two or three distinct sections represented in the genus. The 
one, of the same type as Lith. lithophagus, always, I believe, excavates hard sub- 
stances from the earliest stage of life, and its existence depends upon the presence 
of solid material, rock or coral, or hard soil. This group is distinguished by a 
strictly cylindrical form and very small adpressed beaks. Lith. Gruneri is the 
extreme type of this group, having the beaks somewhat flattened and rather 
removed from the anterior end. 

lla. The second group is represented by species like Lith. splendida, Dunk., 
for which Mirch suggested the name Botula (1852 ?). The species are oblong, of 
thin structure, with flattened, broad, sub-terminal incurved beaks; the cuticule is 
at the posterior side often produced into long hairy filaments. On the whole, these 
species barely differ from Modiola, except by their habitat. They attach themselves 
when young with a byssus in cavities and crevices of rocks and coral. I found them 
also in sponges and starfishes, but I am not certain whether they really excavate 
solid rock in the same manner as the true Lithodomi do. It is, therefore, doubtful 
whether they should be entirely separated from Modiola; they perhaps rather form 
a sub-genus of this genus than of Lithodomus. 

11s. A third sub-genus is recorded by H. and A. Adams under the name of 
Leiosolenus, Carpenter, with the only species Lith. spatiosa, in which the animal is 
said to excavate its burrow by the aperture being prolonged into a kind of a tube. 
I am hot acquainted with the species. 

Species of Lithodomus (as restricted) occur from the lower mesozoic rocks up- 
wards, but they are not numerous, as may naturally be expected from the difficulty 
accompanying their discovery. Fossil forms of the type Botula are not separable 
from Modiola, except perhaps by the more distinctly flattened and incurved beaks, 
which are very nearly terminal. 

12. Modiola,* Lamarck, 1799, (Perna, Adanson, 1756, and Volsella, 
Scopoli, 1777, ex-parte). Oblong, inequilateral, with the beaks sub-anterior, in- 
curved, posteriorly more or less produced and expanded, of thin structure; surface 
smooth, or sometimes partially radiately striated, and towards the margin more or 
less corrugate; hinge generally edentulous, sometimes with a few sub-obsolete 
teeth ; ligament supported by thin fulera, sub-internal; muscular scars very un- 
equal, the anterior much smaller than the posterior, and both not very distinct, 
as is also the pallial impression; type, Wodiola modiolus, Linn. 

Species of Modiola occur from the oldest deposits upwards. They were already 
very numerous during jurassic and cretaceous formations, and the species during 
the latter are almost quite as numerous as those known recent. 


H. and A. Adams quote two sub-genera, Brachydontes, Swains., and Adula, 
H. and A. Adams. 


* It seems quite unnecessary to replace Lamarck’s name by either of the two older names, Perna and Volsedla, 


for none of them had been used in any restricted sense before the introduction of the name Modiola; both included 
a number of various genera. 
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12a. The former may be retained for a small number of species of the type 
of Mod. plicatula, Lam., with surface radiately striated and the anterior end 
narrowed and obtuse, but it appears also to include a number of heterogeneous 
species, some of which evidently are striated Dytili, and others seem to be more 
correctly classed with JJodiolaria. 

12b. Adula has been proposed for a single species, 4. soleniformis, d’Orb., 
a well marked solenoid form, thin, with sub-central beaks, like Wyrina, a long 
hinge line and with the posterior termination obliquely truncate. Carpenter 
(in Ann. Mag. Nat. Hist., 3rd ser., xiv, p. 424,) suggests that the characters of the 
sub-genus be “enlarged to receive the shells of lithophagoid shape which are moored 
by byssus, like Modiola.” The same author also says that Adula falcata, G1d., is 
the largest species of the sub-genus, and lives in holes of clay together with 
A. stylina and other boring shells. It is also suggested that Lithodomus parasi- 
ticus, Desh., and Lith. cinnamominus, Chem. (cinnamomeus, Brug.,) belong to 
the same sub-genus. The latter species, I have already noticed, is closely allied 
in form to Conrad’s Arcoperna (see p. 369), although both are perhaps equally 
correctly referable to the sub-genus Botula, but I doubt the propriety of associat- 
ing them with the typical species of Adula. Carpenter states in the characteristic 
of Adula that the anterior part of the shell is the longer one, which seems incon- 
sistent with the description of his new species and the figure of the type in 
Chenu’s Manual. , 

Farther researches in the comparison of recent and fossil species and the 
examination of the animals make it probable that a thorough reformation in the 
generic and sub-generic groups of Modiola must sooner or later be carried out. 
The materials are, however, as yet quite insufficient in order to make such a 
re-arrangement really successful. 

13. Mytilus, Linn., 1758. Shell sub-trigonal, narrow, and more or less 
pointed at the beaks, broader and generally rounded behind; beaks terminal or very 
nearly so; hinge without distinct teeth, sometimes with one or two small tubercles, 
and in the radiately striated species generally with a slightly crenulated margin ; 
ligament partially attached on the internal side and supported by special fulera, but 
always also externally visible; muscular scars very unequal, the anterior being 
much smaller than the posterior, which is often of irregular shape; both are, how- 
ever, rather indistinct, and so is also the simple pallial line; type, Myé. edulis, Linn. 

13a. The name J/ytilus* has been restricted to the species provided with 
smooth concentric strize of growth, sometimes also with a partially scabrous cuti- 
cule. The radiately striated or ribbed species of the same type as IZ. Magellanicus, 
Chem., have been, according to H. and A. Adams, separated into a special sub- 
genus under the name Aulacomya. They form but a subordinate section of the former. 

13d. Stavelia has been suggested by Gray for Dunker’s JZ. tortus and horri- 
dus (see Proc. Zool. Soc., Lond., 1858, and An. Mag. Nat. Hist., 3rd ser., ii, p. 62). 


* Schlotheim applied to a number of fossil WyrrzrpH the name Mytuiites. 


4x 


372 CRETACEOUS PELECYPODA 


The shells are stated to be inequivalve, though this character appears to be 
barely noticeable in some of the figured specimens. The posterior part of the 
shell is covered with a paleaceous cuticule, but this also occurs in other species 
of Mytili and Modiole. It seems hardly appropriate to create a new name for 
these forms as distinct from Mytilus. 

Fossil Mytili occur rarely in paleeozoic strata and appear gradually to increase 
from that time up to the present. They are now less numerous than the 
Modiole, and the same also seems to have been the case already during the 
mesozoic epoch. 


List OF CRETACEOUS SPECIES OF MYTILIDA, 


The correct generic determination of the various cretaceous species is accompanied with 
considerable difficulties, although, as a rule, fossil I/yTiL1p are found well preserved ; but this does 
not apply to the internal characters, and genera like Dreissena, or Congeria, and Septifer can satis- 
factorily be separated from their allies merely by the study of the internal structure of the shell. 

The sub-family DRZISSENINA is represented in the cretaceous deposits only by a few species 
which are with great probability referable to Septifer. Of the creNneLLINaZ a few species of 
Modiolaria and Crenella (including Myoparo or Stalagmium) occur. Most of the species known 
belong, however, to Lithodomus, Modiola, and Mytilus which, including a few less important sub- 
genera, form the third sub-family. The distinction of the fossil species of the three Jast named 
genera is, even from mere external appearance, not more difficult than that of recent species, and 
it is approved of by most paleontologists in opposition to Deshayes, who unites them under the 
single Linnean name Mytilus. 

In order to avoid numerous repetitions of references to literature, I shall again follow in the 
enumeration of the species Pictet and Campiche who class our shells in two genera, Mytilus and 
Lithodomus (Mat. p. 1. Pal. Suisse, ivme ser., 3™° part., 1867, p. 506 et seq.). Later additions are 
comparatively few. 

Mytilus, Modiola, Septifer, and Crenella. 

1.—WMyt. lanceolatus,* Sow. (? including edentulus, tridens, pralongus, and inequivalvis of the 
same author). 

2-4.—Myt. Couloni, Mare., Michaillensis, P. and C., Sancte-crucis, P. and C., may with equal 
probability belong to Septifer or to Mytilus. 

5.—Myt. Cuviert, Math., is a Modiola, under which genus it was originally described. 

6-7.—Myt. Dubisiensis, P. and C., Voironensis, P. and Loriol. 

8.—Myt. Morrisii, Sharpe, has probably to be referred to Brachydontes, a sub-genus of Modiola. 

9-13.—Myt. subsimplex and Fittoni, da’ Orb., equalis, Sow., Montmollini, P. and C., Carteroni, 
d’Orb., are Modiole. 

14.—Myt. Salevensis, Loriol, (Favre, foss de Mont. Saléve, pl. C, figs. 20-21, p. 385,) belongs 
to Brachydoutes. 

15.—Myt, Desorianus, Loriol, (ibidem pl. C, figs. 18-19,) resembles more a Myoconcha than a 
Modiola. 

16.—WModiola bella, Sow., is probably a Crenella. 

17-21.—Modiola Matronensis, A’?Orb., Mod. Gillieroni, P. and C., Mod. undulata, d’Orb., 
Mod. pulcherrima, Reem., (? a Modiolaria), Mod. rugosa, Reem. 

22,.—Myt. densesuleatus, d’?Orb., a ribbed species, but not further characterized. 


* Mem. Cour. Acad. Belgique, xxxiv, 1870; Briart et Cornet, Foss, de Bracquegnies, p. 52. 
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23-24.—Mod, Albensis, d’Orb., Mod. Giffreana, P. and Roux. 

25.—Myt. Rhodani, P. and Roux, appears to be a Lithodomus. 

26.—Mod. Mortilleti, P. and Roux. 

27-29.—Myt. subfaleatus, W’Orb.; Myt. scapularis, Lam., (=Myt. Galliennéi,* W?Orb., 
Guéranger, Album paléont. d. 1. Sarthe, 1867, pl. xxii, fig. 1), Wye. engolimensis, Coq. 

30-31.—Mod. Guerangeri and ornatissima, d’Orb., possess the strong ornamentation of 
Brachydontes. 

32.—Mod. Ligeriensis, d’Orb. 

33.—Myt. peregrinus, d’Orb., is probably a Septifer, (see Guéranger, Album paléont. d. 1. 
Sarthe, 1867, pl. xxii, fig. 7). 

34-36.—Mod. reversa,t Sow., Mod. interrupta, d’Orb., Mod. striatocostata, d’ Orb. 

37.—Myt. clathratus, d’? Arch., may be a Modiola, but the solidity of the shell strongly recalls 
a Mytilicardia. 

38-40.—Mod. semiornata, siliqua,t and inornata, d’? Orb. 

41,—Modiolaria alternata, d’Orb. 

42.—Myt. Chauvinianus, d’Orb. (= MW. semisuleatus in Pal. frang.,) is most probably a Crenedla. 

43.—Myt. dilatatus, d’Orb., would appear to be a young Lithodomus. 

44.—Myt. pileopsis, d’Orb., is a Crenella. 

45,.—Myt. orbiculatus, d’Orb., is probably also a Crenella ; it is stated to be allied to the last 
named species. 

46.—Myt. subquadratus, Math. 

47-54.—Mod, Dufrenoyi and divaricata, d’Orb., soluta, Duj., Moulinsii, Marrotiana, and Bour- 
geoisiana, A’ Orb., reticulata, Coq., Phaedra, d’ Orb. 

55.—Wodiola (Brachydontes) ornata, Miinst. 

56.—Myt. Cotte, Rem., is probably ‘a Septifer (vide Ryckholt, Mel. Pal., 1" part., 1852, 
p. 147). 

57-59.—Myt. incurvus, Reuss, strigilatus and anthrakophilus, Zittel. 

60.—Myt. striatissimus, Reuss., ? a Septifer. 

61.—Myt. fissicosta, Reuss, sp., is based upon an imperfect specimen. If only the beak is 
broken off, as shown in the figure, the shell must be compared with Crene//a, but the enlarged figure 
(7b, given by Zittel 1. cit. on pl. xii) is not an exact representation of that drawn in natural size. 

62-64.—Myt. gryphoides, 1848,$ inflatus and tegulatus, Miill., the first and last have the 
appearance of Septifers. Bosquet considers the second named species to be a Modiola, and 
Ryckholt (Mel. paléont., 1° part., 1852, p. 151,) quotes it as a synonym of MW. pileopsis, d’Orb., 
which determination is not improbable, for both belong to Crenella. 

65.—Mod. Reussi, d’Orb., a large form allied to, and probably identical with, Forbes’ Mod. 
typica. 

66.—od. radiata, Minst. 

67.—Myt. arcaceus, Gein. This species shows much more affinities to Mytilicardia or Cardi- 
tamera, than to any known forms of the Myriipx. 

68-76.—Mod. fracta, Reuss, concentrica, Goldf., sphenoides and tetragona, Reuss, typica, 
Forb., Oppeli and capitata, Zittel, flagellifera, Forbes, angustissima, Rss. 

77.—Modiola ? oviformis, Mill. If the species belongs to this family, it must be referred to 
Crenella, or to Septifer. 


* Quoted as M, Gaillenei by Pictet and Campiche. 

+ Mém. Cour. Acad. Belgique, xxxiv, 1870; Briart et Cornet, Foss. de Bracquegnies, p. 53. 

{ Also recorded by Zittel from the Gosau formation in the Austrian Alps; non Modiola siliqua, Phil., a recent species, 

§ Olim UY. sealaris, Miller, vide Suppl. Monog. Aachner Kreidef., pl. ii, 1851, p. 68 = Myt. Miilleri, d’Orb., 1850— 
Myt, Aquisgranensis, Ry ckholt, Mel. paléont., 1852, ler part., p, 151. 
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78.—Myt. spectabilis, Miill., (Suppl. Mon. Petref. Aachener Kreidef., 1859, p. 10, pl. 7, 
fig. 10). The figured specimen is imperfect ; the ornamentation of the shell would indicate a 
Septifer. 

79-80.—Mytilus elegans and Modiola flabellum are described by Schafheutl from the Bavarian 
Alps as occurring with fossils of eretaceous age, (Siid-Bayern’s Leth. geognost., 1863, pp. 156 and 
157). 

81-82.—Modiola angusta, Reemer, (Verst. des N.-D. Oolith., Nachtrag, 1839, p. 33), and 
Mod. Queteletiana are quoted from Neocomien beds by Ryckholt, (Mel. paléont., 1° part., 1852, 
p. 154). 

83-87.—Mytilus (? Septifer) Benedenianus, Ryck., Myt. Tornacensis, d’Arch., Mod. nuda, 
Ryck., Mod. (? Septifer) Ciplyana and Moreniana, Ryckholt, (Mel. paléont., 1% part., 1852, 
pp. 147, 150, 152, and 155). 

88-89,— Mod. Miilleri, Bosq., 1860 (=Myt. reversus, Miill., non Sow., sed non Myt. Miilleri, 
@Orb., 1850 = MW. gryphoides, Miull.; et non Myt. Miilleri, Ryckh., 1852 = Modiola faba, 
Miiller), and Myt. Debeyanus, Bosquet, (=Myt. lanceolatus, Miill., non Sow., vide Staring’s 
Bodem v. Nederland, 2° deel). 

90.—Modiola faba,* Mill., (Petref. Aachener Kreideform., pt. i, 1847, p. 36,=Myt. Willeri, 
Ryckholt, Mel. paléont., 1 part., 1852, p. 150). I have examined a small specimen of this 
species transmitted to our Museum by Dr. Bosquet, and I think it to be a true Modiola, not a 
Lithodomus. 

91.—Myt. Sarthensis, Guéranger, (Album paléont. d. 1. Sarthe, 1867, pl. xxiii, fig. 1), appears 
to be based upon a fragment of Modiola flageliifera, Forbes. 

92-93.—Myt. Drueti and M. (2) Colonia, Guéranger, |. cit., pl. xxiii, figs. 2 and 8. 

94-97.—Mod. Uralensis, d’Orb., vicinalis, d’Orb., euneiformis, Eichw., and Fischeriana, 
d’Orb., are besides a few others recorded by Eichwald from Neocomien beds of Russia, (Leth. 
ross., xme livr., 1867, pp. 531 et seq.). 

98,—Modiola indifferens, Coq., is the only species known from Africa. 

99-106.—Modiola attenuata, M. and Hayden, concentrico-costellata, Rem., cretacea, Conr., 
Julia, Lea, Meehkii, Rv. and Shum., ovata, Gabb, pedernalis, Rem., and Saffordi, Gabb, (Meek, 
Smith. Mise. Coll., No. 177, 1864, p. 11). 

107-109.—Mytilus semiplicatust, Rem., subarcuatus, Meek and Hayd., tenwitesta, Reem., 
(Meek, ibidem). 

110-112.—Crenella elegantula, Meek and Hayd., granulato-cancellata, Roem., and C. (Stalag- 
mium) sericea, Con., (Meek, ibidem). 

113-114.—Mytilus ? humerus, Con., and Stalagmiwm concentricum, Gabb, are given by 
Conrad from the so-called lower eocene, or rather cretaceous, rocks of California (Smith. Mise. 
Coll., No. 200, 1866, p. 5). They are both described by Gabb in the Paleontology of California 
as coming from cretaceous deposits. 

115-117.—Myt. panperculus, ascia et quadratus, Gabb, Pal. Calif., vol. ii, p. 245. 

118-121.—WModiola Siskyonensis, ornata,t cylindrica et major, Gabb, ibid., pp. 245 and 
246. 

122.—Septifer dichotomus, Gabb, ibid., vol. i, p. 186. 
123-124.—Mod. Socorrina, d’Orb., (Coq. foss. de Colombie) and Myt. Araucanus, d’Orb., 
(Voy. d’Astrolabe, &c.) are from Chili. 


* Non Mod. faba, Fabr. apud Reeve, which is a Crenella. 
+ Errore typico “simplicatus” apud Meek. 
t Should Myt. ornatus, Miinst., prove to be a Modiola, Gabb’s name will have to be altered. 
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Myt. eduliformis,* Roemer, (Nordd. Kreide., 1841, p. 66), and M. levis, Defr., (Dict. se. 
nat., xxxii, p. 151,) are considered as doubtful; neither of them has been figured; the former is 
a Mytilus, about two inches long and one inch high, in form allied to WZ. edulis ; the latter may, 
according to Pictet and Campiche, belong to Lnoceramus mytiloides. 

125-129.—Modiola typiea, nitens, polygona, flagellifera, radiatula, annectans, and Mytilus Arria- 
loorensis occur in our South Indian cretaceous deposits. Of these the first and fourth noted species 
have already been mentioned under previous numbers. 


Lithodomus (see Pictet and Camp., |. cit., p, 524). 

130-153.—Lith. prelonga, oblonga and Archiaci of d’Orb., Aubersonensis, Pict. and C., amygda- 
loides and avellana, d’Orb. obesa,t ornata and prestensis, Pict. and Camp., swb-intermedia, VO rb., 
traversensis, P. and C., rostrata, carentonensis, sub-orbicularis, rugosa, and equalis of W’Orb., Coquandi, 
Guér., pyriformis, @Orb., Toucasiana, @Orb., contorta,t Duj. sp., intermedia, VOrb., cretacea§ 
and hippuritum, Coq., Agle, a’ Orb. 

154.—L. spathulata, Gein., would rather seem to be an Jeanotia, (a sub-genus of Baroda, see 
antea, p. 145), than a Lithodomus or Modiola. 

155-156.—Z. elongata, Pusch, sp., and irregularis, Gein. The last named species does not 
appear to be a Lithodomus, and the next one quoted by Pictet and Campiche must remain as 
Modiola faba, Mill. 

157-160.—L. Ciplyana, similis, Hannonia, Ryck., and L. modiolus (Cardita modiolus, Nilsson,) 
are described by Ryckholt in his Mel. paléont., 1° part., 1852, pp. 127 et seq. The last named 
species has already (antea p. 194) been cited in the family Gzossrp# according to Pictet and 
Campiche, but Nilsson’s original figure rather supports, I think, Ryckholt’s generic determin- 
ation, while the shell figured by Reuss under Nilsson’s name could hardly represent the same 
species, the beaks being shown far too prominent. 

161.—L. Webert, Miller, Suppl. Petraf. Aachener Kreidef., 1859, p. 19. 

162.—L. alpina, Zittel, (Denksch. Akad., Wien, 1866, xxv, pt. ii, p. 87,) is from the Gosau- 
formation. 

163-164.—L. affinis et Ripleyana, Gabb, (Meek in Smiths. Mise. Coll., No. 177, 1864, 
p. 10,) are from North America. 

165.—L. oviformis, Gabb, Pal. Calif., vol. i, p. 185. 

166.—L. socialis, VOrb., Voy. d’Am. merid., 1842, p. 91. 

167.—L. australis, Gabb, Proc. Am. Philos. Soc., 1864, p. 194, 

168.—L. cretacea, Coq., Lynch’s Exped., p. 224 (non tdem Coquand). 

169-171.—Lithod. (Botula) tumidula, curta, and sub-cylindrica are from the South Indian cre- 
taceous rocks. 


LITHODOMUS, Cuvier, 1817, (see p. 369). 


1. Lirnopomus (? Boruta) tumiputa, Stoliczka, Pl. XXIII, Fig. 16, and 
Pl. XXXVIII, Fig. 18. 


Lith, testa elongate sub-quadrangulari, tumida; postice oblique truncata; umbo- 
nibus anticis, latis, incurvis; lunula profunda; superficie striis tenuibus incrementi, 
sulcis nonnullis latioribus intersectis instructa, depressione latiuscula sub-mediana 


* D’Orbigny describes (Voy. Am. Merid., 1842, p. 162,) a Myt. eduliformis from diluvial or qaaternary beds at 
Montevideo. 

+ Non Lith. obesa, Phil., a recent species. 

{ L. obtusa apud d’ Orbigny et Guéranger, Album pal, de la Sarthe, 1867. 

§ Non idem Conrad, 
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ab umbone utriusque valvule oblique ad marginem ventralem decurrente, antice et 
postice sulculis marginata. 
Length of shell : height ... 54 3 pep ltst0) 
5 3 : thickness ... 8 “ig Ret oelagey 
This is one of the very few species which by its short tumid form, concentric 
strie of growth, and the broad incurved beaks, indicate the occurrence of the sub- 
genus Botula in cretaceous deposits. The species is particularly characterized by 
the sub-median depression (vide pl. xxxviii, fig. 13), which extends from the beak 
of each valve to about the middle of the ventral portion. 
Locality.—South-east of Arrialoor, in a conglomeratic whitish sandstone; only 
the figured specimen has been found. 
Formation.—Arrialoor group. 


2. LirHopomus curta, Stoliceka, Pl. XXIII, Fig. 17. 


Lith. testa ovato-cylindracea, antice ac postice sub-truncata, umbonibus anticis, 

parvulis, superficie concentrice striata. 
Length of shell : height... 
x : thickness ie ies eo ean 82 

The single specimen known is not in a very good state of preservation, but 
the short, almost quite cylindrical, form is so characteristic that the species can 
be readily distinguished by it. Both the ends are sub-truncate, the anterior slightly 
convex, the posterior somewhat obliquely obtuse, which form distinguishes the 
Indian species from Lith. avellana, d’Orb. Portions of the surface of shell only 
indicate the presence of strive of growth. 

Locality —Odium ; found boring in yellowish earthy limestone. 

Formation.—Ootatoor group. 


3. LirHopoMUs suB-cyLINDRICcA, Stoliczka, Pl. XXIII, Figs. 18-19. 


Lith. testa pistilliformi, cylindracea, postice gradatim compressiuscula, ad 
utramque terminationem sub-rotundata, umbonibus sub-terminalibus, anticis, parvis, 
incurvis ; superficie striis acutis, sulculis nonnullis interpositis, concentricis, tecta. 

Length of shell : height 02 Se A CYS 
s a : thickness BoC ies .. 2°67 - 2°68 

The anterior part of the shell is almost perfectly cylindrical, towards the 
posterior end the form becomes laterally compressed, and so far agrees very well 
with that of Lith. rugosa, d’Orb., but the Indian species wants the peculiar trans- 
verse striation on the ventral side which distinguishes the European fossil. 

It could be supposed from the imperfect figure given in the Trans. Geol. Soc., 
Lond., vii, pl. xvi, fig. 7, that Lith. sub-cylindrica is the same shell as Forbes’ 
Mytilus cypris, this species having been by European authors also referred to 
Lithodomus ; such is, however, not the case, as may be seen by a comparison of the 
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corrected figure of Forbes’ original on our plate xxiii, fig. 12. Dytilus cypris 1 
believe to be only a young specimen of MWodiola typica, Forbes. 
Locality.—Odium, in yellowish brown earthy limestone; not common. 
Formation.—Ootatoor group. 


MODIOLA, Lamarck, 1799, (see p. 370). 


1. Moptona typica, Forbes, Pl. XXIII, Figs. 12-15. 
1846. Mytilus (Modiolus) typicus et cypris, Forbes, Trans. Geol. Soc., Lond., vii, p. 152, pl. 14, fig. 4, and 
pl. xvi, fig. 7. 

1850. MW. typicus et Lithodomus cypris, d’ Orbigny, Prod. II, p. 247. 

1866. Modiola typica, F., Zittel, Denksch. Akad., Wien, xxv, pt. ii, p. 78, pl. xi, fig. 5. 

Mod. testa cuneato-oblonga, paulo arcuata, modice tumida, antice obtusata, 
postice plus minusve dilatata et ad marginem oblique sub-truncata, ad terminationem 
postero-inferiorem sub-rotundata; umbonibus sub-anticis, latis, incurvis, contiguis ; 
margine dorsali postico convexo, ventrali medio leviter insinuato; valvis regione 
ante-mediana ab umbonibus ad marginem ventralem decurrente depressa, costulis et 
striis incrementi concentricis, in parte posteriore multo crassioribus, in convexitate 
maxima multiplicatis, et ante medium maxime elevationis fasciculo obliquo striarum 
radiantium subtilium decussatis ornatis. 


There is a good deal of variation to be observed in the Indian specimens as 
regards the convexity of their valves. Some are more inflated and less high, others 
less inflated, and in these specimens the posterior half of the dorsal margin is 
always more extended, forming an elevated compressed crest. The general form 
closely approaches that of many fossil and recent species (like Modiola Phillipinarum, 
Hanl.), but the concentric ribs and strive are much stronger, particularly on the 
posterior part, and along the ridge of greatest convexity they are much sub-divided. 
One of the most important distinctive characters consists in a bundle of thin radiat- 
ing strie, situated on the anterior declivity of the greatest median convexity of the 
valves, as already pointed out by Forbes and Zittel. The same character is also 
to be seen in the European fossil from the Alpine Gosau formation. The fulcra 
which support the ligament extend over a little more than half the length of the 
shell and are considerably thickened ; the hinge itself is very thin and toothless, 
as usually in recent Modiole. 

Forbes’ Mytilus cypris, which d’Orbigny and subsequent authors have 
referred to the genus Lithodomus, appears to me nothing else than a young specimen 
of Mod. typica. Ihave examined Forbes’ original specimen, and after exposing it 
from the adherent rock, I found that the posterior end is much broader than shown 
in Forbes’ figure; I have, therefore, given another representation of this type. 
A few radiating strice are distinctly traceable about the middle of the valves. 

Localities —Anapaudy, Koloture, Alundanapooram, Serdamungalum, &c., 
mostly in a brownish more or less conglomeratic or earthy rock. The species is 
also common throughout the Alpine Gosau deposits, the fossils from which mostly 
correspond with those of the Turonien. 

Formation.—Trichinopoly group. 
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2. Moptona nitens, Forbes, Pl. XXXVIII, Fig. 6. 


1846. Mytilus nitens, Forbes, Trans. Geol. Soc., Lond., vii, p. 151, pl. xvi, fig. 8—idem auctorum. 


Mod. testa ovato elongata, tenui; valvis modice sub-convexis, antice angustate 
rotundatis ; postice compressiusculis, sensim dilatatis et ad marginem sub-rotundatis, 
depressione obliqua paulo profunda ab umbonibus ad marginem antero-ventralem 
decurrente, umbonibus anticis, latiusculis, depressis, superficie striis incrementi acutis, 
confertis et tenuibus tecta. 


A small species with a thin shell, elongately ovate, being narrowly rounded 
in front with almost quite terminal beaks and a shallow rather short depression 
running from them to the ventral margin; the posterior part of the shell widens 
considerably and becomes very flattened towards the rounded margin. The 
surface shows only fine, sharp concentric striz of growth, but no radiating lines, 
which are so characteristic for Mod. typica, from which species the present shell 
also differs by the smaller convexity of its valves. The same difference applies in 
a comparison of our species with JL Oppeli of Zittel. Forbes’ original figure 
represents a smaller specimen, but the ventral portion should be a little broader 
at the anterior end, the species being a Modiola and not a Mytilus. 

Locality.—Olapaudy, in a yellowish earthy rock ; apparently very rare. 

Formation.-—Arrialoor group. 


3, Mop1o1a potyeona, d’ Orbigny, Pl. XXIIL, Figs. 10-11. 


1846. Mytilus (Modiolus) pulcher, Forbes, Trans. Geol. Soc., Lond, vii, p. 153, pl. xvi, fig. 6, non idem 
Phillips, nec Goldfuss. 

1847. Mytilus polygonus, d’Orbigny, Voy. Astrolabe Pal., pl. v, figs. 41-42 ;—idem auctorum (non puleherri- 
nus, errore typico, in d’Orbigny’s Prodrome). 


Mod. testa sub-tetragona, regione ab umbonibus ad terminationem postero-inferi- 
orem diagonaliter extensa rotundate carinata, antice sub-rotundata, postice oblique 
truncata, margine dorsali brevi, recto, ventrali fere recto, vix insinuato, wumbonibus 
sub-terminalibus, anticis, levibus, valde incurvis, approximatis; superficie striis 
incrementi tenuibus et alteris radiantibus subtilissimis et confertissimis, vix conspicuis, 
ornata. 


A very marked, obliquely sub-quadrangular and moderately tumid form, 
each valve being diagonally provided with a rounded ridge, which more or less 
projects posteriorly and thus slightly alters the form of the shell. At the margins 
the valves are peculiarly attenuated, forming sharp edges. Besides the strie of 
growth which are sharp and very fine, there is almost on the entire surface a very 
minute radiating striation perceptible under a lens. 

Locality Pondicherry, in a light bluish grey sandstone; apparently not 
common. 

Formation.—Valudayoor group (?). 
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4. MOoDIOLA FLAGELLIFERA, Forbes, Pl. XXIV, Figs. 1-2. 


1846. Mytilus (Modiolus) flagelliferus, Forbes, Trans. Geol. Soc., Lond., vii, p. 152, pl. xvi, fig. 9. 

1850. Idem, WV’ Orb., Prodrome, IT, p. 247. 

1865. Modiola flagellifera, Forb., Zittel, Denksch. Akad., Wien, xxv, pt. ii, p. 82, pl. xii, fig. 2, (cum synom). 

Mod. testa elongata, soleniformi, sub-arcuata, antice rotundate obtusa, postice 
paulo dilatata et ad terminationem oblique sub-rotundata, sub-compressa, umbonibus 
anticis, sub-terminalibus, depressis, margine dorsali et ventrali fere parallelis ; super- 
Jjicie costulis incrementi flagellatis, antice et prope marginem ventralem multo tenui- 
oribus, ornata. 


A peculiar solenoid form, which attains a length of nearly 120m. m. It is 
moderately inflated, becoming more compressed, and at the same time very 
gradually higher posteriorly. The ribs are numerous, thick, more or less sub- 
divided along the most elevated diagonal region of each valve, but on the ventral 
side they become thinner and are sometimes almost obsolete. Young specimens 
have comparatively very thin and flattened valves. When the shell surface is 
very well preserved, it shows a minute punctuation or granulation, which indicates 
the presence of a slightly rough epidermis in the fresh shell. 

Matheron appears to have figured (in 1842) a fragment of this species under 
the name of Inoceramus siliqua from the Dept. of the Rhone. Zittel identified 
the Gosau form with our Indian, and Bosquet apparently quotes it from Limburg 
under the name Wodiola flagellifera, var. angusta, (valvis minoribus, et angusti- 
oribus, Bosquet, Fossil fauna et flora van het Krijt v. Limburg in Staring’s 
Bodem vy. Nederland, II" deel). 

Thus the species appears to have a large geographical distribution. It belongs 
to a type which is eminently characteristic of the mesozoic age, and all the species 
are extremely like each other. I would particularly draw attention to the species 
described in the above-quoted volume of the London Transactions (p. 193, pl. xxii, 
figs. 2-3,) from so-called jurassic rocks of South Africa as IZ Bainii, Sharpe. 
This species only differs from the Indian shell by very fine transverse stris near 
the anterior half of the ventral edge; they are not to be observed on the two 
specimens of flagellifera which I have examined, and Zittel does not notice them 
in European specimens. 

Locality.—Pondicherry, in a bluish grey sandstone ; apparently rare. We 
have no specimens of the species in our collections; the figures I have given are 
taken from a young shell with open valves and two fragments of a large specimen, 
the anterior half being the original of Forbes. 

Formation.—Valudayoor (? Arrialoor) group. 


5. Moptona (BRACHYDONTES) RADIATULA, Stoliczha, Pl. XXIII, Figs. 4, 6, 7. 


Mod, testa elongato ovata, paulo arcuata, antice angusta, dorsaliter et postice 
valde dilatata, ad terminationem sub-rotundata, regione ventrali rapide declivi et ad 
medium insinuata; umbonibus terminalibus, depressis; superficie, in junioribus 
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speciminibus, costulis et striis radiantibus crispatis seu undulatis et in elevatione 
diagonali angulatis ornata, in adultis costule radiantes sepe plus minusve obsolete, 
sed stria incrementi multo distinctiores sunt. Cardo denticulo obtuso in utraque valva 
infra umbones sito instructus. 


Shell elongately ovate, slightly arcuate, with terminal depressed beaks, and a 
very narrow anterior end, the posterior and dorsal portion is greatly dilatated and 
becomes gradually very flattened, the ventral side is comparatively narrow, preci- 
pitous, and slightly incurved at the margin, a shallow depression running as usually 
from the beaks to the median part of the ventral margin. The hinge has in each 
valve a distinct obtuse cardinal tooth below the beak, the one in the right valve 
being a little more remote from the beak than that in the left one. 

Young shells when well preserved (see fig. 6, enlarged three times,) have the 
entire surface covered with more or less undulating radiating ribs, those on the ventral 
slope being thinner than others; they are on the median convexity of the shell 
angularly bent. When the surface of the shell is not well preserved, as is often 
the case in older specimens, the ribs gradually disappear, with the exception of 
those on the ventral slope, but the concentric striz of growth become instead 
much more distinct (see fig. 7). 

The present species belongs to the type of Wodiola Guerangeri, d’Orb., but 
is readily distinguished from it by the more flattened and expanded dorsal portion 
of the shell. Among recent forms I may quote JZ. vevillum, Reeve, from Aus- 
tralia. These species represent a small group of striated J/odiole, for which the 
name Brachydontes may be sub-generically reserved; they have no striz at the 
lower anterior end. In another small group represented by the next fossil species, 
the strise are developed on the anterior and posterior end of the shell, while they 
become obsolete on the ante-median ventral depression. In this latter group also 
the striz or ribs are usually not angularly bent along the diagonal elevation of 
the shell, resembling in this respect striated Mytili. 

Locality Neighbourhood of Comarapolliam, in a light coloured sandstone. 

Formation.—Axrialoor group. 


6. MoprioLa ANNECTANS, Stoliczka, Pl. XXIII, Figs. 8-9. 


Mod. testa elongata, paulo arcuata, angusta, tumida, non carinata ; margine 
dorsali fere uniforme lente curvato, ventrali ante medium insinuato, antice angus- 
tissima, postice angustatim sub-rotundata ; umbonibus anticis, lente incurvis, depres- 
siusculis ; superficie costellis continuis, tenuibus, radiantibus, in depressione ventrali 
obsoletis, striis incrementi subtilissimis et confertissimis decussatis ornata. 


I have already noticed that this species belongs to a small group, represented 
in a fossil and recent state. The radiating ribs are very fine and decussate by 
minute strize of growth. The former become obsolete on the ventral depression 
and are again strongly marked on the anterior end, which is only slightly developed 
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below the beaks. On the whole, this ornamentation resembles that of Septifer, 
but there is no trace of an internal lamella in the Indian fossil. It differs from 
Mod. Cuvieri (Myt. lineatus apud d’Orbigny) by its curved or twisted shape. 
Locality.—Vylapaudy, in a whitish sandstone. 
Formation.—Arrialoor group. 


MYTILUS, ZLinné, 1758, (see p. 371). 
1. Myrinus ARRIALOORENSIS, Stoliczka, Pl. XXIII, Figs. 2, 3, 5. 


Myt. testa elongato sub-tetragona, umbonibus attenuatis, sub-acutis, terminalibus 
instructa, compressiuscula ; area ligamentali sub-recta, in marginem dorsalem lente 
curvatum inconspicue transeunte, marg. ventrali paulo insinuato, postico sub- 
rotundato ; regione ventrali angustissima, fere verticaliter declivi; superficie striis 
incrementi tenuibus et nonnullis sulcis crassioribus notata. 


A small rather compressed species of a sub-quadrangular shape, with pro- 
minent, attenuated terminal beaks, slightly varying in height, the posterior dorsal 
edge being a little more extended and curved in the flatter specimens, while in 
the slightly more tumid ones it is almost straight. The surface only exhibits 
fine concentric striz, these being occasionally intersected by stronger marked 
depressions of growth. 

Locality.—Comarapolliam, in a whitish sandstone; not common. 

Formation.—Arrialoor group. 


XXXIX. Family,—PINNIDZZ. 


The animals of Pinna have the mantle-margins entirely disunited, one pair 
of long gills and one of moderately elongated triangular palps on each side, the 
former originating between the palps; the foot is short, conical, grooved below, 
and with a strong byssal gland; the pedal muscles are well developed, divided into 
three pairs, one anterior, one median, and one posterior, the two latter consisting of 
several more or less isolated branches; the posterior adductor is semi-oval or 
roundish, the anterior much smaller, but well marked; the anus is situated on a 
prolongation of the rectum, possessing at the side peculiarly elongated valvulz, the 
nature of which is as yet unknown. 

Shell sub-triangular, equivalve or sub-equivalve, pointed at the beaks, gaping 
posteriorly, hinge toothless, ligament linear, long, almost internal; muscular scars 
unequal, the anterior situated at the beak, posterior sub-central, ovate or roundish ; 
pallial impression entire; outer layer of shell fibrous, inner within the pallial line 
more or less distinctly perlaceous. 

The genera to be placed in this family are Aviculopinna, Trichites, Pinna, and 
Bryophila. The two former are known only fossil, the two others recent. A few 
species of Pinna have been recorded from paleozoic rocks, but the forms are 
somewhat aberrant and may belong to distinct types. True species of Pinna 
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appear, however, in the Trias, and their number increases gradually up to the 
present date, when they reach their maximum of development. 

I have here accepted Philippi’s suggestion of separating Pinna into a dis- 
tinct family in preference to classifying it with the Arzcutips. As regards the 
disunited mantle-margins Pinna resembles Avicula, but the {comparatively strong 
development of the anterior adductor, the origin of the gills between the palps, 
the development of the median pedal muscles, and the rounded shape of the 
posterior adductor, agree with the Myrizrp2. Again, the shell of a Pinna resem- 
bles a very oblique Avicula, in which the anterior ear becomes obsolete, but the 
manner in which the ligament is attached to the dorsal edge, and its great length, 
agree much more closely with that of J/ytilus and Modiola, than with Avicula. 
Thus the organisation of the animals, as well as most of the characters of the 
shells, appear to me to point to a position intermediate between the former and the 
next family. 

1. Aviculopinna, Meek, 1864, (Am. Journ. Sc. and Arts, xxxvii, p. 212; 
Geinitz, Dyas, p. 77). Very elongately sub-trigonal, equivalve, with slightly 
indicated sub-terminal beaks, the shell being somewhat produced in front of them, 
posteriorly gaping; hinge line very long, edentulous; type, Avic. prisca, Minst., 
from Permian rocks. 

Judging from Miinster’s figure in Goldfuss’ Petr. Germ. the shell of this 
species appears to be of appreciable thickness, but no account refers to the struc- 
ture of the shell itself. Its general sub-trigonal form and posterior gape has a 
very decided relation to Pinna, but the beaks are not quite terminal, and the 
anterior end has almost more the form of a Wodiola than of an Avicula, to which 
latter genus Geinitz referred the species under the name of A. pinneformis. If 
the posterior end were not gaping, but closed, the shell would be better classified 
in the Wyrrrzzr.z, as suggested by Meek. It also shows a close resemblance to 
M°Coy’s Pterinites, but this is not gaping posteriorly. 

2. Trichites, Plott, 1676, (Morris and Lycett, Moll. Great Oolite, pt. ii, 
p. 32; Pinnigena, de Luc). Shell generally irregularly sub-quadrate, very thick, 
fibrous throughout, inequilateral, and mostly inequivalve, often with prominent 
more or less twisted and terminally obtuse beaks, slightly gaping in front of them ; 
left valve larger, more convex and thicker than the right one, both with variable 
rugosities on the surface ; hinge linear, edentulous, posterior muscular scar sub- 
central, large, anterior very probably situated at the beaks, asin Pinna; type, 
Trich. nodosus, Lycett, from the great Oolite of England. Most of the species 
known are from jurassic deposits, only one has as yet been recorded from the 
cretaceous, 

3. Pinna, Linné, 1758. Sub-trigonal, with terminal, or nearly terminal, 
produced beaks, the margin being generally slightly indented below the same 
for the passage of the foot and byssus; posteriorly widely gaping; hinge line 
straight, edentulous, with a long almost internal ligament, anterior muscular 
impression small, situated in the beaks, which are often corroded, posterior muscular 
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scar very large, sub-central; structure of shell fibrous and variously ornamented on 
the surface, internally pearly within the extent of the pallial line, which is entire; 
type, P. nobilis, Linné. The valves are often split along the median line, which 
seems to have been more commonly the case in fossil species of the genus, than 
it is met with in recent shells. The anterior adductor sometimes forms concentric 
lamellee in the beaks, their outer surface becoming eroded, and sometimes replaced 
by a regular chambered vault. This was noted as indicating probably a generic distine- 
tion in some fossil species, but is certainly only the result of regular growth and may 
be often observed also in recent specimens. Species of Pinna are rare in paleeozoic 
rocks; they sensibly increase during the jurassic and cretaceous period, become 
again apparently less numerous in the tertiary epoch, and attain their maximum of 
development in the present tropical regions, only very few being known from 
northern seas. 

The name Atrina has been proposed for P. saccata, Linné, which is of a pecu- 
liar vitreous structure, and has entire beaks. It barely marks a distinct sub-genus, 
and it certainly cannot be used to the extent accorded to it by H. and A. Adams. 

4. Bryophila, Carp., 1864, (Ann. and Mag. Nat. Hist., 3rd ser., xiii, p. 314). 
Shell like a minute Pinna, with pointed beaks; upper margin straight, with a strong 
internal ligament, anteriorly at the byssal sinus somewhat insinuated, ventrally and 
posteriorly rounded and gaping ; posterior muscular scar sub-central, indistinct ; type, 
B. setosa, Carp., from Cape St. Lucas, found between algze. The animal is stated 
to be viviparous, and in form “like minute Pinna, or a transverse Margaritophora 
without ears, or an Jsognomon (= Melina Perna) without pits.” Its length is only 
0°13 inch and the width 0°2 inch, but it is said to be adult. The structure of the 
shell agrees with that of Pinna, being fibrous externally, nacreous internally. 


List OF CRETACEOUS SPECIES. 
1. Trichites Picteti, Camp., (Mat. p. 1. Pal. Suisse, vme ser., 4” part., 1869, p. (6,18 


the only* well known cretaceous species. 


Pinna, see Pictet and Camp., Pal. Suisse, ivme ser., 3" part., p. 536. 

2-24,—P. sulcifera, Leym., Gillieroni, helvetica, and Hombresi, Pict. and Camp., Robdinaldina, 
@Orb., gracilis, Phil., crassa, Sow., gurgitis, P. and C., sub-tetragona, d’Orb., bicarinata,t Math., 
Moreana, Galliennei, Neptuni, and Ligeriensis, d’Orb., suleata, Woodw., recticostata, VOrb., 
petasunculus, Math., Moulinsii, d’Orb., Cotte, Gein., cretacea, Schloth., quadrangularis, Gold f., 
Jenestrata, Reem., nodulosa, Reuss. 

25-28.—P, abrupta, sub-lanceolata, sub-cuneata, and fugax are described by Eichwald from 
various parts of Russia; the three first named species are said to be from Neocomien, the last from 
Cenomanien deposits, (Leth. Ross., x livr., 1867, p. 545 et seq.). 

29-33.—P. calamitoides, Shum., fibrosa, Meek and H., laqueata, Con., rostriformis, Mort., 
and lingula, Newb., are noticed from North America by Meek in Smith. Mise. Coll., No. 177, 
1864, p. 9. 


* Pinnigena magna, VOr»., Prod. II, p. 107, is quite insufficiently characterized. It is quoted from Neocomien beds. 
+ Zittel unites this species with eretacea, which appears to me very probably correct (Denksch. Akad., Wien, xxv, pt. ii, 
p- 87), and makes some very valuable observations regarding allied species and synonyms. 
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34.—P. Brewerii, Gabb., (Pal. Calif., i, p. 188, and vol. ii, p. 195,) is from California. In 
vol. ii, p. 268, an undetermined species is noticed by the same author from Mexico. 

35.—P. minuta, Gabb, Proc. Acad., Phil., 1860, p. 118. 

36-39.—Pinna complanata, arata, laticostata, intumescens and consobrina are from Southern India. 


PINNA, Linné, 1758, (see p. 382). 
1. Pryna compLanata, Stoliczka, Pl. XXIV, Figs. 3-4. 


1846. Pinna restituta, Hiningh. apud Forbes, Trans. Geol. Soc., Lond., vii, p. 153, — on eadem Honingh. 
apud Goldf. = eretacea, Schloth. 


Pinna testa elongato trigona, margine dorsali et ventrali angulo 33° ab apice 
divergentibus, valvis aut compressiusculis aut lente convexis, medio in parte anteriore 
longitudinaliter sulcatis, in posteriore fissis, dimidio superiore, aut dorsale, costis 5-6 
longitudinalibus, interspaciis duplo latioribus, paulo concavis, separatis, parte inferiore 
ad medium costis 3-4 similibus et ad marginem ventralem rugis concentricis ornata. 


The ornamentation of this species with the slightly prominent and rather 
distant ribs very much resembles that of the European Pinna eretacea, and frag- 
ments of it have been considered by Forbesas belonging to this species, but the 
Indian fossil is much more widely triangular than the European. The valves 
are along the middle line from the apex entire, and generally slightly grooved; 
approaching the middle, and further on, they are fissured. 

Localities—Koloture, Anapaudy, Alundanapooram, in brownish sandstone. 

Formation.—Trichinopoly group. 


2. Pinna anata, Forbes, Pl. XXIV, Fig. 5, Pl. XXV, Fig. 1, Pl. XXVI, Fig. 5. 


1846. Pinna arata, Forb., Trans. Geol. Soc., Lond., vii, p. 153, pl. xvi, fig. 10 — eadem auctorum. 
as Pinna decussata, Goldf., apud Forbes, ibidem p. 153. 


P. testa lanceolate trigona, margine dorsali cum ventrali angulum fere 25° ad 
apicem formante, plus minusve inflata, valvis ad medium carinatis et in parte posteriore 
fissis, dimidio superiore, vel dorsale, utriusque valve costis 7-9, in speciminibus adultis 
postice costulis tenwioribus alternantibus ornato, dimidio inferiore ad medium 3-5- 
costato, prope marginem ventralem concentrice eleganter striato et plicato. 


This species is very closely allied to the European Pinna decussata, and some 
larger fragments of it have been referred by Forbes to that species. The principal 
distinction between the two is the presence of intermediate ribs on the dorsal or 
upper halves of each valve in the Indian species. I have not observed these in the 
true Pinna decussata, but if they do occur, there would hardly be sufficient ground 
for separating the two shells, as the only other character of note consists in the 
fineness of the strize of growth crossing the longitudinal ribs in P. arata. 

Locality —Anapaudy, Serdamungalum, Koloture, in brownish sandstone. 

Formation.—Trichinopoly group. 
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3. PINNA LATICOSTATA, Stoliczka, Pl. XXV, Figs. 2-8, Pl. XXVI, Fig. 4. 


P. testa lanceolate trigona, antice tumida, postice complanata, margine dorsali 
cum ventrali angulum circiter 35°-38° formante, valvis fere uniforme convexis aut con- 
vexiusculis, medio non fissuratis, costis 12-14, longitudinalibus, crassis distantibus, 3-4 
ad marginem dorsalem approximatis, striis incrementi crassiusculis intersectis ornatis ; 
regione latiuscula inferiori, sew ventrali, rugose plicata et striata. 


Shell rather elongately sub-trigonal, tumid near the beaks, and becoming gra- 
dually flatter posteriorly. The valves are not fissured along the middle, ornamented 
with from 12-14 strong distant ribs, crossed by rather distinct somewhat undulating 
striz of growth. Three or four of the ribs are along the dorsal margin very closely 
placed near each other, others reach beyond the middle on the ventral or lower 
half of each valve, but a rather broad area along the ventral edge exhibits only 
strize and somewhat irregular rugosities of growth. 

Localities.—Comarapolliam, in a coarse grey sandstone, and Ootatoor, in a light 
brown limestone. 

Formation.—Arrialoor and Ootatoor groups. From the last named group there 
exists in our collection only one fragment of a large specimen with the shell surface 
well preserved ; it entirely agrees with others from Comarapolliam. 


4, PINNA INTUMESCENS, Stoliczka, Pl. XXVI, Figs. 2-3. 


P. testa elongato trigona, valde inflata, marginibus ad apicem angulum circiter 
37° formantibus; valvis lateraliter convexis, antice continuis, uniforme curvatis, 
postice sub-angulatis, intus furcatis, nonnunquam prope terminationem posteriorem 
jissuratis ; parte superiore valvarum costulis longitudinalibus 6-7 instructa, inferiore 
Sere levigata, rugis et striis incrementi notata. 


A very tumid species with a large pedal opening below the beaks and strongly 
convex valves. Near the anterior end these are uniformly convex; then follows on 
the internal side of the shell a deep depression, marked on the cast by an elevated 
ridge (see fig. 2), and this continues to near the end of the posterior margin, some- 
times showing a division between the two halves of each valve. 

Localities.—Odium, in earthy limestone. 

Formation.—Ootatoor group. 


5. PINNA CONSOBRINA, d’Orbigny, Pl. L, Fig. 4. 
1847. Pinna consobrina, d’Orb., Voy. Astrolabe, Paléont., pl. v, figs. 39-40. 


I have given a copy of d’Orbigny’s figure merely to complete an account of 
the shells noted from the South Indian cretaceous deposits. D’Orbigny’s figure 
indicates a species which is very narrow and long; the ornamentation is similar 
to that of P. complanata, but if d’Orbigny’s figure is correct and drawn from a 
good specimen, it cannot be considered as representing the same species. I was 
not able to find d’Orbigny’s original in Paris. 
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XL. Family, —AVICULID. 


The mantle margins are in this family entirely open, each half consists of three 
layers grown together; the inner one is usually thickened towards, and fringed at, 
the edge itself, with brown pigment cells on the inner side; the gills are narrow, 
the laterally reflected portions of each pair are (as in Meleagrina and many true 
Avicule) narrower than the median laminze, and attached to the common base by 
strong transverse strings; posteriorly the gills are curved or bent upwards and 
usually quite free at the ends, neither attached to the mantle nor grown together ; 
the palpi are of moderate size, sub-triangular, truncate below, striated on the inner 
sides; the gills originate below them and not between them as in the Mrrizipz; 
foot small, usually somewhat attenuate at the end, below distinctly grooved, and 
at the base provided with a strong byssal gland. The pedal muscles consist of two 
branches, an anterior thinner pair and one posterior, much stronger, attached 
in the convexity of the posterior adductor, which is narrow, elongated, and 
always more or less curved. The anterior adductor is only represented by a 
very thin muscle, placed just in front of the base of the labial palps. In 
Avicula this muscle is generally tolerably distinct, in Melina (= Perna) it is 
extremely thin, but there is sometimes (in Melina spathulata for instance) another 
thin muscle present just behind the place of attachment of the anterior pedal 
muscles; this could be regarded as the anterior adductor or at least part of it, for 
it passes from one side of the mantle direct to the other; in Vulsella the anterior 
adductor is barely traceable, but in Ialleus it is more distinct. 

The shells of the Aricvzrp# are generally inequivalve, the right valve being 
often a little smaller or less inflated than the left one, and both are generally eared ; 
the anterior ear of the right valve has a byssal sinus, or there is a byssal gape below 
the beaks indicated by an insinuation of the margins of both valves; the outer 
layer is scaly, laminar, or partially fibrous, the inner, especially within the 
pallial impression, nacreous; the hinge line is usually straight, the ligament 
sub-external, placed either in one groove or in several pits; hinge with small or 
obsolete teeth; posterior muscular scar sub-central, elongated, usually curved, 
anterior very slight or obsolete, at the base of the anterior wing; pallial impression 
entire. 

The Avireviip# are mostly extinct forms; they have been much more numerous 
and varied in former geological periods than they are at present. They are already 
largely represented in palzeozoic rocks. It is at present difficult to say in which 
formation the maximum of development falls, for they are almost equally numerous 
in each one of them, but certain genera are more or less restricted to certain 
formations. 

The recent species of this family are inhabitants of moderate depths of the sea, 
and chiefly of the tropical waters, where they mostly occur on coral reefs in one 
or two fathoms of water. There are about 120 recent species on record, while the 
number of fossil species is certainly not short of one thousand. 


OF SOUTHERN INDIA. 387 


In the arrangement of the genera, I shall here adopt three sub-divisions accord- 
ing to the development and location of the ligament :— 

a. aricuLine, With Megambonia, Ambonichia, Megaptera, Monopteria, Pteri- 
nites, Rhynchopterus, Posidonomya, Halobia, Pterinea, Pseudo-monotis, Casianella, 
Pteroperna, Aucella, Avicula. 

6. metivins, with Actinodesma, Hérnesia, Gervillea, Inoceramus, Anopea, 
Pulvinites, Pernostrea, Leproconcha, Crenatula, Melina. 

C. VULSELLIN#, with Lligmus, Chalmasia, Nayadina, Dimya, Vulsella, Malleus. 


a, Sub-fumily,—AVICULIN 2. 


Ligament attached to the entire external hinge margin, or placed in a 
shallow groove near the beak and spreading over the hinge area as it extends 
posteriorly. 

1. Megambonia, Hall, 1859, ( Pal., New York, iii, 273 ). Shell sub-ovoid, sub- 
equivalve, moderately inflated, very inequilateral, with sub-anterior beaks; anterior 
muscular scar small, distinct, marginal, posterior larger, indistinct ; hinge line 
anteriorly crenulated, posteriorly somewhat expanded, more or less compressed, but 
not usually distinctly winged; surface marked with lamellar strice of growth and 
sometimes also with radiating lines; type, JZ. sub-orbicularis, Hall. 

The shells of this paleeozoic genus strongly resemble ovoid forms of Wodiolopsis, 
with which probably some of the species are generally identical. Hall says 
that the complete structure of the hinge line is unknown; it is, therefore, impos- 
sible to give a good characteristic of the genus. Meek (Am. Journ., Se. Arts., 
XxXxvii, 215, ) observes that some of the species of Megambonia, as W. aviculoides 
and Jamellosa, may possibly belong to a genus allied to, if not identical with, 
Pierinia, “though the typical species appear to belong to the Arcrpm.” 

2. Ambonichia, Hall, 1843, (Pal. New York, i, 163, and 1859, ili, 269 and 
523). Roundly sub-quadrangular, equivalve, moderately inflated, with anterior 
incurved beaks and a posteriorly extended straight hinge line, anterior side 
straight, below the beaks slightly insinuated and gaping, posterior truncate; hinge 
anteriorly below the beaks with a few short oblique, and posteriorly towards the 
termination of the hinge line also with a few sub-parallel or slightly diverging, 
rib-like teeth; posterior muscular scar large, sub-central, anterior very small or 
nearly obsolete; type, dm. radiata, Hall, from silurian rocks. 

3. Megaptera, Meek and Worth., 1866, (Geol. and Pal. of Illinois, vol. iii, 
337). Sub-trigonal, sub-equivalve, posteriorly with a very large pointed wing, 
obtusely convexly angular from the beak to the inferior narrow end, beaks anterior, 
terminal, incurved, slightly projecting above the hinge line, anterior wing probably 
obsolete; hinge with a few small anterior teeth below the beak, as in Ambonichia : 
posterior muscular scar large, sub-central, pallial line extending anteriorly up to 
very near the beak; type, JZ Cusei, M. and W., from lower silurian rocks of 
Richmond, Indiana. 

5B 
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This form is considered by its authors to be a sub-genus of Ambonichia, differ- 
ing from it by the very strong development of the posterior wing, on which no 
internal ribs have as yet been observed. 

4. Monopteria, Meek and Worth., 1866, (Palzeont. of Illinois, vol. ii, 339). 
Obliquely sub-quadrate, sub-equivalve, moderately convex, with a large posterior 
wing, being below the end generally insinuated, anterior wing obsolete or nearly 
so, impressed below the beak, without a byssal emargination, but apparently 
slightly gaping within the lunule; muscular scars very faint; hinge edentulous ; 
ligamental area with a few longitudinal furrows; type, Monopt. gibbosa, M. and 
W., supposed to be from carboniferous rocks of Illinois. 

This has been proposed as a sub-genus of Pélerinea, but it appears to have 
no internal hinge-ribs which characterize that genus. The authors speak of certain 
ligamental furrows extending internally, but they are not shown in the figure of 
the cast which in that part appears perfect. 

Meek and Worthen also refer to the relation of Monopteria to Hall’s 
Amphicelia, which, they say, “was proposed as a sub-genus under Leptodomus, 
to which it is not nearly allied. It evidently belongs to the Avzcurrps, near 
Pierinea, though apparently generically distinct.” 

5. Pterinites, M°Coy, 1844, (Carb. Foss. of Ireland, p. 81). Sub-triangular, 
anteriorly very narrow, becoming gradually wider posteriorly, equivalve, beaks 
nearly anterior with a small gape below them, hinge line straight, as long as the 
shell, edentulous, posterior end broadly truncate or very slightly sinuated; type, 
Pt. angustus, M°Coy, from earboniferous beds. The shells referred to this genus 
are all of small size; in general shape they strongly resemble Aviculopinna, which 
is, however, stated to be widely gaping posteriorly, like a Pinna. 

6. Rhynchopterus, Meek, 1864, (Pal. Calif. i, 31). Obliquely elongated, 
tumid, anteriorly narrow, with a small acute ear, posterior side uniformly and slightly 
curved, not distinctly winged; hinge line straight, toothless, slightly thickened ; 
surface covered with concentric striz only; type, R. obesus, Meek, from triassic 
rocks of California. This genus greatly resembles some of the mesozoie Avicule 
with smooth surface, differing from them by the absence of the posterior wing, 
The shell would also appear to have a close resemblance to Myalina. ‘ 

7. Posidonomya, Bronn, 1837. Oblique, ovoid, or rounded, equivalve, very 
much compressed, thin, hinge line straight, or nearly so, with sub-central slightly 
prominent beaks, there being a short not emarginated wing on either side of them ; 
surface concentrically sulcated, sometimes very finely radiately striated; type, 
P. Becheri, Bronn, from Devonian deposits. Species of this genus occur in 
palzeozoic and lower and middle mesozoie rocks; none are as yet known from 
cretaceous, or younger, deposits. 

8. Monotis, Bronn, 1830, (Bronn’s Jahrb. fiir Mineralogie, &e., &e., i, 284). 
Obliquely broadly ovate, moderately compressed, equivalve or nearly so, hinge 
line straight, with the beaks sub-central and slightly projecting, anterior wing 
rounded in front, posterior oblique, truncate, or slightly insinuated ; surface radiately 
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ribbed; hinge edentulous; muscular scar indistinct; type, IL salinaria, Schloth. 
sp. Species of this genus are as yet only known from triassic rocks of the Alps, 
Himalayas, New Zealand, and North America. 

9. Halobia, Bronn, 1830, (emend. Wissm.), (Jahrb. f. Min., &e., &e., i, 284). 
Semi-circular or semi-oval, with a straight edentulous hinge line and almost central, 
scarcely prominent, beaks; valves rather compressed, equal, radiately ribbed, the 
ribs placed close to the hinge line being usually conspicuously thicker than others ; 
wings sub-equal, rounded at their terminations and not emarginated, muscular 
scars indistinct ; type, H. Lommeli, Wissm. 

The original species described by Bronn is noted as ZH. salinarwn, and is 
based upon an imperfect specimen, apparently restored to a much oblique and 
inequilateral form. It has the anterior wing conspicuously inflated along the 
hinge margin and hollow internally. 

10. Pterinea, Goldf., 1832, (Petreef. Germ., 1834, pl. ii, p. 133). Obliquely 
oval, inequilateral, moderately tumid, with a long, straight hinge line, produced 
anteriorly in a shorter, posteriorly in a longer wing, equivalve or sub-equivalve, 
anteriorly below the wing indented by a byssal opening; hinge-area externally 
striated, rather broad and thickened, apparently for the purpose of the attachment 
of the ligament; hinge internally with a few short oblique ribs and posteriorly 
with a few longer ones, the latter originating below near the apex and extending 
to the large posterior muscular scar; anterior muscular scar small, deep, situated 
at the base of the shorter wing close to the apex; type, Pt. levis, Goldfuss. 
All the known species are palzeozoic, chiefly Devonian. The surface is either 
smooth or radiately striated and ribbed. The hinge ribs are generally placed 
in connection with the ligament, but from Goldfuss’ and Sandberger’s 
figure of the type species, it seems tolerably clear that this explanation is not 
supported by the internal structure of the valves (vide Sandberger’s Schichten- 
syst. von Nassau, &c., pl. xxx). Billings separated a silurian form under the name 
of Lopteria (E. typica) on account of a supposed external ligament and equal 
valves, but these characters would alone not indicate a generic distinction from 
Pterinea. 

11. Pseudo-monotis, Beyrich, 1862, (Zeitsch. deutsch. Geol. Gesellschaft, 
vol. xiv, p. 10. Hwmicrotis, Meek, 1864, Am. Journ., Sc. and Arts, xxxvii, p. 218). 
Sub-orbicular or roundly oval, the right valve being usually more or less convex, 
with small, or nearly obsolete, wings and prominent incurved beaks; the left is 
conspicuously flattened or slightly concave, with barely prominent beaks and with a 
straight, thickened hinge line, sometimes provided with a flattened tooth-like projec- 
tion below and an oblique ligamental groove posterior to it, corresponding to a 
similar groove or pit in the other valve; the anterior end has below the beak a 
narrow deep byssal incision and a small, sometimes almost obsolete, ear above it. 
Posterior adductor muscle large, sub-central, anterior minute, at the base of the wing ; 
surface usually covered with radiating ribs; type, Gryphites speluncaria, usually 
referred to Monotis or Avicula; Ps. Hawni, Meek and Hayd., from the Permina 
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rocks of Kansas is another typical species of this genus. The marked inequality 
of the valves, the general flatness of the right one, and its narrow deep byssal sinus 
with a very small anterior ear justify a generic separation from the last named 
genus, but it seems to me that its characters should be a little enlarged, and that 
species like Avicula Minsteri, Bronn, for which Meek proposes the name Ovytoma, 
should not generically be separated from them (vide Check-list cret. and jurass. 
fossils, Smith. Mise. Coll., No. 177, 1864, p. 39). There is indeed a direct passage 
from the posteriorly scarcely winged Psewdomonotis speluncaria to Avicula echinata, 
Miinst., from this again to 4. Minsteri, Bronn, then to Avice. costata and inequi- 
ralvis and others, the latter being called typical Oxytoma by Meek. The genus is 
probably represented already in Devonian deposits by such species as Plerinea 
bifida, Sandberger, and it continues up to the close of the cretaceous period. 

12. Cassianella, Beyrich, 1862, (Zeitsch. d. deutsch. Geol. Gesellschaft, 
vol. xiv, p. 9; Laube, in Denksch. Akad., Wien, vol. xxv, pt. ii, p. 46, et seq. ; 
Gryphorhynchus, Meek, Am. Journ. of Se. and Arts, 1864, vol. xxxvii, p. 217). 
Very inequivalve, left valve convex, with strongly incurved beaks, with a small 
triangular anterior and a shorter blunt or truncate posterior ear, right valve gener- 
ally equal or slightly smaller, flattened or somewhat convex, with small indistinct 
ears on either side; hinge line straight ; hinge in the left or inflated valve consist- 
ing of a few small cross-teeth below the beak and a long rib on either side, parallel 
to the hinge line; ligament situated in a long groove running from the apex poste- 
riorly and somewhat obliquely to the margin of the hinge line; hinge of right 
valve apparently similar to that of the left; surface smooth or radiately ribbed ; 
type, Cass. grypheata, Minst., sp. (Avicula). The same species has been selected 
by Meek as the type of his Gryphorhynchus, and besides that the author (loc. cit., 
p. 218,) suggests a sub-generic name Actinophorus for the radiately ribbed species 
like Cass. decussata, Miinst., but it is clear from Laube’s analyses and figures of 
the hinge of this and other allied species that there is no ground for a further 
generic or sub-generic separation, and both of Meek’s names must, therefore, be 
considered as synonyms of Cassianella. 

13. Pteroperna, Morr. and Lye., 1858, (Moll. Great Ool., pt. ii, p. 16). Sub- 
equivalve, moderately inflated, obliquely oblong; hinge line straight, with a very 
small anterior wing and a broad shallow insinuation below it, posterior wing long, 
narrow; ligamental groove sub-external, shallow, long, extending from the beak 
posteriorly; hinge with numerous small oblique teeth below the umbones and 
one or two long ribs posteriorly, more or less parallel to the margin of the wing; 
anterior muscular scar small, close to the anterior ear, posterior elongately ovate, 
large, excentric; type, Pé. costulata, Deslongsch. sp. All the known species are 
from jurassic rocks. 

14. Aucella, Keyserling, 1846, (Petschora-land, &c., p. 297). Obliquely 
elongated, inequivalve, of thin structure, pearly within and with concentric sul- 
cation externally, left valve strongly convex with incurved beaks, with a short 
posterior and an almost obsolete anterior ear, represented by a slight internal 
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thickening, margin of shell in front below the beak insinuated; right valve flat 
or slightly convex near the umbo, with a small indistinct posterior and a still 
shorter anterior ear, generally a little twisted and separated from the margin below 
by a deep byssal sinus; hinge line in both valves straight, short, in the right 
valve usually with a small, blunt tooth; ligament external, linear; muscular 
scars small, posterior, sub-marginal, anterior placed near the ear and often 
almost obsolete; type, A. Pallasii, Keys. Most of the species of this genus are 
recorded as occurring in jurassic rocks, but Eichwald more recently considers the 
beds from which most of these fossils had been obtained as Neocomien. Some species 
are already known from the Lias, and others even from lower deposits appear to be 
generically identical with Awcella. A few species also occur in cretaceous rocks, 
but I am not acquainted with any tertiary species which could properly be referred 
to the genus. Recent species, like A. smaragdina, ala-corvi, and others, for which 
I would propose the sub-generic name Electroma, appear to represent Aucella 
during the present epoch, but the form of the wing does not agree very well, and 
the recent species are also less inequivalve. 

15. Avicula, Klein, 1753, (Pieria, Scopoli, 1777). Shell obliquely sub-equi- 
valve, the left valve being very often more convex than the right, pearly within, 
with the outer surface more or less distinctly lamellated or striated; hinge line 
straight, and on both sides forming a more or less produced wing, the posterior one 
being always longer than the anterior, hinge with a single cardinal tooth in each 
valve, generally stronger in the left one, a byssal sinus is always present under 
the short wing of the right valve ; ligament linear, external or partially sub-internal ; 
posterior muscular scar enlarged, sub-central, anterior close to the ear and more or 
less obsolete. 

15a. The name Avicula has been restricted to the very oblique and poste- 
riorly distinctly winged species, the shell has a rather thin structure, and the outer 
surface is moderately lamellarly striated and ribbed; the type is the Mediterranean 
A. hirundo, Linn. 

15b. The oblique, thin, and mostly smooth forms of the type of A. smarag- 
dina, Reeve, could be separated under the sub-generic name Electroma. They 
closely resemble true Avicule, but are more inequivalve, the right valve being 
somewhat flatter, the hinge line is short, and the posterior wing very short, not sepa- 
rated from the body of the shell. Hlectromm is closely allied to Aucella, as already 
stated. 

15¢c. The third group form the true pearl-oysters of the type of Avicula mar- 
garitifera, Linn.,, and for which Lamarck’s name Meleagrina* should be retained. 
The shells when adult are generally of a solid structure and of a roundly squarish 
form, the hinge line is long, with aflattened ligamental area externally; the car- 
dinal tooth is sometimes distinct, sometimes almost obsolete; the posterior wing is 
generally not distinctly separated from the body of the valves, but it is often 


* As the older name Margaritophora or Margaritifera would involve a change in the specific appellation of the 
type species, it seems preferable to retain that of Weleagrixa, which is also the best known. 
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indicated by a posterior insinuation, as in 4. pretexta or tegulata, and those species 
directly connect Avicula and Meleagrina, which certainly cannot be separated into 
two equally valid genera. Young shells of all the three divisions are almost undis- 
tinguishable, having the posterior wing very small, or not all developed. Species of 
Avicula occur in all sedimentary formations from the oldest up to the most recent. 
Many of those from palzeozoic rocks are, however, said to belong rather to Plerinea 
and allied genera than to Avicula. 


b. Sub-family,—_ MELININ 2. 

Cartilage situated in a number of transverse, marginal, grooves of the 
hinge line. 

16. Actinodesma, Sandberger, 1856, (Rhein. Schichtensyst. in Nassau, 
p- 282). Slightly obliquely and broadly oval, moderately convex, with a long 
straight hinge line, produced on either side into a narrow wing; hinge witha 
number of ribs inclined towards the horizontal hinge line on either side of the 
central area on which they are absent; these ribs are separated by grooves in which 
the ligament is said to be lodged, being almost quite internal; type, 4. malleiforme, 
Sandb., from the Devonian; only one species known. 

I do not think that it has been sufficiently established that the grooves alluded 
to are really ligament- or cartilage-grooves.. They rather appear to me to be iden- 
tical with similar hinge ribs of Pterinea and Gervillea, and the ligament may have 
been external and marginal, attached to the thickened margin of the shell which 
slopes internally, as is, for instance, the case in most species of Avicula and particu- 
larly in the Meleagrina group. If this were the case, the genus had to be trans- 
ferred to the aricvzina. 

17. Hérnesia, Laube, 1866, (Denksch. Akad., Wien., xxv, pt. li, p. 52). 
Obliquely elongated, solid, inequivalve, left valve inflated, with incurved beak, right 
more or less flattened, hinge line straight, with a short narrow somewhat contorted 
anterior and a long posterior wing, not separated from the body of the shell, 
except by a shallow marginal insinuation; ligament situated in several pits 
externally on the hinge line, one pit being below the beak and reaching rather 
internally, one is on the anterior and the remainder on the posterior side; hinge in 
the left valve consisting of a strong oblique tooth under the beak, separated by a 
pit from a smaller anterior cardinal; in the right valve there is only one strong 
tooth, besides that there are generally numerous crenulations at the margin of the 
hinge line in both valves, and one or two oblique sub-marginal ribs posteriorly ; 
muscular scars two, deep, close together, not far from the umbones ; type, H. Joannis- 
Austrie, Klipst., sp., from the Trias, Several of the triassic species of Gervillea 
most likely are referable to this genus, (vide Credner in Bronn’s Jahrb. fiir Min, 
&e., 1851, p. 641, pl. vi). 

18. Gervillea, Defr., 1820. Very obliquely elongated, generally narrow, sub- 
equivalve; hinge line straight, with small wings, the anterior being much shorter 
than the posterior, and neither of them is distinctly separated from the body of 
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the shell; hinge with several transverse sub-external ligamental pits, anterior and 
posterior to the umbones with a few long ribs, generally placed obliquely towards 
the hinge line, and besides often with numerous shorter folds at its margin; type, 
G. solenoides, Defr. Species of this genus (as restricted) are known from all the 
mesozoic deposits; they are most numerous probably in the middle jurassic period ; 
only very few species have been recorded from tertiary deposits. 

With regard to the genus Bakewelia of King, which is by some authors con- 
sidered to be closely allied to Avicula, I have already (p. 335) observed that its 
classification is somewhat doubtful; it either belongs to the family Arcrpxz where 
I described it, or it has to be placed in the present family close to Gervillea, 
between this genus and Hérnesia. 

19. Inoceramus, Sow., 1819, (Parkinson in Trans. Geol. Soc., Lond., 
v, p. 59, and Sowerby, Min. Conch., vol. iii, pl. 305). Roundly oval, or more or less 
elongated, and often higher than long, equivalve or sub-equivalve, inequilateral, 
beaks sub-anterior, sometimes with a rudimentary ear in front, below which there 
is a shallow insinuation ; hinge line straight, posteriorly more or less produced, 
thickened at the margin, and provided with numerous ligamental pits; hinge inter- 
nally edentulous; external layer of the shell generally very thick, consisting of 
vertical fibres, internal layer thin, pearlaceous ; type, 2. Cuvierianus, Sow., from cre- 
taceous beds. The genus occurs from the silurian up to the close of the cretaceous 
period, gradually increasing in number and variety, but does not appear to pass into 
the tertiary period. The older forms are often found with the outer fibrous layer 
not preserved, while the pearly layer remains; this is also often the case with 
species occurring in gault-beds, but those in the upper cretaceous have, on the con- 
trary, the fibrous layer preserved, but not the pearly one. This different mode of 
preservation is most likely due to the aragonitic or calcitic character of the two 
shell layers, as pointed out by Sorby and others. The name Jnoceramus has been 
by some paleontologists reserved for the mytiloid-shaped species, while Catillus was 
applied to the more inflated and elongated species, like L. Lamarckianus, but the 
one form passes so insensibly into the other, that no generic or sub-generic separa- 
tion of the two can be retained. Both are characterised by concentric sulcations 
and more or less regular strize of growth, sometimes crossing the former. These 
strie belong, like in Jacra or Cyclas, merely to the superficial layer of the shell, 
which generally consists of a peculiar glassy substance. 

The literature of the numerous cretaceous species is partially very confused, 
and the discrimination of species unsatisfactory. It is to be hoped that the 
desire expressed by many of possessing a monograph of the genus will soon be 
satisfied. There are few other fossils more characteristic for the different strata 
of the cretaceous period than the Lnocerami. 

19a. <Actinoceramus (Check-list cret., N. A. fossils, Smith, Mise. Coll., 
No. 177, 1864, p. 32,) has been proposed by Meek for a small group of Znocerami 
of the type Z. sulcatus, Park. They have a rather short and somewhat oblique 
hinge line, the left yalve is often slightly more globose than the right, and both are 


394 CRETACEOUS PELECYPODA 


distinguished from other similar forms by the presence of radiating ribs. The 
fibrous layer appears to be often thinner in Actinoceramus than in most of the 
concentrically suleated Inocerami. 

19b. Volviceramus I would suggest for the type L. involutus, Sow., which 
has the left valve strongly involute almost like a Nautilus, or somewhat resembling 
a Gryphea, while the right valve is very much smaller, flattened, slightly tumid 
at the apex, resembling an operculum ; the hinge line is curved, conformed to the 
ovately rounded aperture of the left valve, thickened and provided with numerous 
ligamental pits, as in other typical species of the genus. 

20. Anopea, Kichw., 1861, (Leth. Ross., xme livr., 1867, p. 479). Equivalve, 
inequilateral, elongated, with the shorter anterior part narrower, beaks close toge- 
ther, with a deep circumscribed lunule in front of them; ligament situated in a 
number of roundish pits in the straight cardinal margin, which has a rib-like tooth 
in the left valve below the beak, extending anteriorly for a short distance. Type, 
A. lobata, Auerb. and Frears. Eichwald refers two other species to this genus; 
all three are from cretaceous deposits ; it principally differs from Znoceramus by the 
presence of a deep lunule and by the internal hinge rib (in the left valve). 

21. Pulvinites, Defr., 1824, (Dict. des. sc. nat., vol. xxxii, p. 316, and vol. xliy, 
p- 107, cum fig.). Shell rather thin, rounded or oval, moderately inflated, liga- 
ment almost internal, situated in seven or eight elongated, sub-parallel or slightly 
diverging pits; type, P. Adansonii, Defr. The geological position of this species 
is unknown; it is said to have been found at Favrille, and is either from jurassic 
or cretaceous beds. D’Orbigny (Pal. frane. erét., vol. iii, p. 522,) does not describe 
Defrance’s species, as he had no specimen of it. But it is figured in the Dict. d. 
sc. nat., and reproduced by Chenu in his Manual. This shell singularly recalls the 
original figure of Conrad’s Lyrodesma. 

D’Orbigny (I. cit.) notices a new species from the Oxfordien of Rochelle 
under the name of P. oblonga. In the Prodrome (vol. ii, p. 24,) the same author 
states that the genus is now perfectly known, and that it is an Anomya with the 
hinge of a Perna. He does not mention the former Oxfordien species, but calls 
one from the Corallien of Rochelle, found attached to corals, P. Rupellensis. To 
all appearance the two names have been applied to the same shell. In the Journ. 
de Conch. for 1853, p. 485, d’Orbigny considers Defrance’s Pulvinites to be a 
‘ Perna = Melina, and proposes for P. Rupellensis a new generic name, Hypotrema, 
which, according to him, combines the characters of Melina and Anomya, having in 
the lower or larger valve a round opening close to the umbones, If this character 
of the valve is correctly stated and does not depend upon an accidental removal 
of an attached portion of the shell, there would be little doubt as to the propriety 
of the genus Hypotrema. But what relation this species, and another called 
H. triangularis, bears to the imperfectly known Pulvinites remains yet to be proved. 
Deshayes (Paris foss., 2nd edit., ii, p. 88,) is disposed to consider both as the same. 
I never had an opportunity of examining any of these shells, and am, therefore, 
unable to form an opinion as to the value and relation of the two proposed genera. 
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Conrad (Journ. Acad. Nat. Se., Phil, 2nd ser., ili, p. 330, pl. xxxiv, fig. 5,) 
described a Pulvinites argentea* from the Mississippi cretaceous beds, which is, I 
think, the only other species referred to Defrance’s genus. 

This is about all we know of the problematic genus Pulvinites. It will be 
interesting to see by further research in what relation these shells stand to the next 
genus. 

22. Pernostrea, Mun.-Chalmas, 1864, (Journ. de Conch., iii’ ser., tom. iv, 
pp. 71, et seq., pp. 362 et seq.). Rounded or oval, solid, more or less tumid, inequi- 
valve, the left valve being in adult specimens attached; structure lamellar, resem- 
bling that of Perna; beaks usually indistinct, hinge area broad, or with age 
becoming more or less reduced in extent, with numerous (4—8) transverse 
ligamental grooves or pits, as in Melina (= Perna) ; muscular impression rather 
small, sub-centric, ovately rounded, smaller in the right valve; type, P. Bachelieri, 
d’Orb. The genus forms a connecting link between Welina (= Perna) and Ostrea, 
differing from the former especially by its sessile habitat, absence of a byssal 
sinus and strongly excavated muscular scar; from the latter by the presence of 
separate ligamental grooves. Externally Pernostrea is barely distinguishable from 
Ostrea. Munier-Chalmas enumerates six species, all from jurassic deposits. 
Crosse gave a revision of the genus and established the priority of two species 
first described by d’Orbigny in his Prodrome, P. Bachelieri and Luciensis. 

23. Leproconcha, Giebel, 1856, (Abhandlung. des Nat. h. Ver. f. Sachsen 
and Thiiringen, i, p. 67). A small roundish shell with the lamellar structure of 
an Ostrea, umbones nearly central, as in Brachiopoda, outer surface tubercular, 
hinge area with 3-4 ligamental (?) grooves. 

The above name has been proposed for a small triassic shell which Giebel 
says comes near to Plicatula or Pulvinites. If the hinge grooves are ligamental, 
as they are supposed to be, the classification of the genus would be near Pulvinites, 
but better materials must be examined in order to define the characters of both 
these problematic genera. 

24. Crenatula, Lam., 1802. Equivalve, or very nearly so, generally thin, 
obliquely elongated, sub-oval, smooth or concentrically finely lamellated; beaks 
obtuse, almost quite anterior, posterior hinge line straight or slightly undulating, 
with numerous ligamental pits; muscular scars oblong, indistinct; type, C. avi- 
cularis, Lam. Reeve (Iconica, vol. xi,) describes eight species, all, with one 
exception, from the Red Sea. The species live in sponges, which accounts for their 
thin structure. No fossil species of the genus are known, unless some of the 
irregularly shaped Jeline belong to it. 

25. Melina, Retzius, 1788, (Isognomon,t Klein, 1753, ex parte; Perna, 
Brug., 1792, non Adanson). Equivalve, or sub-equivalve, irregularly rounded or 


* See also Am. Journ. Conchology, ITI, p. 9. 

+ I do not think that Klein’s name Zsognomon can safely be accepted. His figure (Ostrae., pl. viii, fig. 15,) may 
as well represent a variety of some Ma//eus, but on the same plate he figures (fig. 18) a true Melina under the name 
of Muter perlarum, and figs. 19 and 20 would appear to represent a Crenatula, and are called Ostreum lave. 

5D 
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oval, generally higher’ than long, structure of the outer surface lamellar, beaks 
anterior, with a small or obsolete anterior ear and a deep byssal sinus below it; 
hinge line straight, more or less thickened and flattened, with numerous sub-parallel 
transverse, ligamental grooves, posterior muscular scar large, sub-central, oval or 
rounded, anterior scar obsolete, or only indicated by a small pit; type, Jel. 
ephippium, Linn. Reeve describes (Icon., xi,) 28 recent species ; about six have to 
be added to his list. Most of them are from the Eastern seas, but a few oecur 
in America. Fossil species are found in all sedimentary deposits, and their number 
appears gradually to increase up to the present date. 


ec. Sub-family,—VULSELLIN 4. 

Ligament lodged in a special, single groove, or pit, extending from the beak 
internally. 

26, Eligmus, Deslongch., 1856, (Mém. d. 1. Soc., Linn. de Normandie, x, 
p. 272). Elongately oval, equivalve, tumid, very inequilateral, beaks small, 
sub-anterior, more or less close together, turned towards the front, with an 
elongated ligamental pit, lunular* margin in front of the beaks undulating, 
an irregular gape being produced by a number of incisions on it; muscular 
sear single, situated on a raised plate, which extends obliquely and anteriorly 
from below the beaks, outer surface generally radiately ribbed; type, #. polytypus, 
Desl., from jurassic rocks of Normandy. Two other species have been described 
from the same deposits by the same author, and one, H. contortus, by Laube, 
also from jurassic beds at Balin (Galicia). 

The outer lamellar as well as the inner somewhat nacreous layer of the shell 
of Eligmus are rather thin, their structure more resembling that of Ostrea than 
of Vulsella, but the other characters relating to equal and free valves, the presence 
of a gape in front of the beaks, which most probably corresponds to the byssal 
sinus of other allied genera, and the ligamental groove, appear much better to 
agree with Vulsella than with Ostrea. 

Munier-Chalmas discussed this question in an able notice published in the 
Bull. d. 1. Soe., Norm., 1862, vol. viii, p. 97, but Deslongchamps (L. cit., p. 111,) 
does not accept either that author’s or Deshayes’ views, and maintains his own, 
that Eligmus must be classed with Ostrea. As far as I have had opportunity to 
examine several well-preserved specimens of the Balin and the Normandy Hligmi, 
I believe, that Deslongchamps is correct in rejecting the opinion, that the inner 
layer of the shell of Zligmus has been removed by fossilisation. Neither the thick 
internal pearly layer, nor the outer, strong, lamellar and partially fibrous layer 
of Vulsella, are developed in Eligmus to a large extent, but both appear to be 
indicated. The differences in the structure of the shells of Hligmus and Vulsella 
have their perfect parallel in those of Crenatula and Melina (Perna), and, I 
think, therefore, that Deshayes and Munier are justified in classifying the two 


* Judging from analogy of other shells, I am rather disposed to regard the longer side of Evigmus towards 
which the beaks are incurved as the anterior one; this view is also supported by the byssal opening in front of it. 
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former in the same group. I do not, however, see the propriety of establish- 
ing a separate family for Vuisella, as has been done by H. and A. Adams, 
especially since the anatomy of the last-named genus and of Crenatula, made 
known by Veillant, does not support this classification. 

27. Chalmasia, Stol., 1870. Irregularly oblong, longer than high, with 
prominent obtuse beaks, sub-equivalve, the valves being slightly convex, liga- 
mental groove large, moderately excavated, margin in front of the beaks with 
several irregular incisions, or internal grooves, similar to those of Eligmus, muscular 
sear sub-central, elongated, and strongly thickened; type, Vulsella Turonensis, 
Duj., (an concentrica, Woodw. !) from cretaceous beds. Munier-Chalmas (lL. cit., 
p- 107,) refers this species to Vuisella, but in no recent or tertiary species of 
that genus do any incisions or plications occur in front of the beaks, nor is the 
muscular scar equally strong in any of them. The shell differs from Eligmus, 
merely by its more compressed form and more centrally placed muscular scar and 
by its thicker shell; it shows greater affinity to Pedwm, which has, however, 
only one incision before the beak, and the ligamental pit strongly produced 
internally. Beside the type species, two others from cretaceous deposits, Valsella 
aviculoides, (seu Larquet),* and V. pernoides of Coquand, probably belong to 
this genus, but the descriptions are not sufficient to decide the generic identity of 
those species. A few others will be mentioned in the list of cretaceous ruzseLLina. 

28. Nayadina, Mun.-Chalm., 1862, (Bull. Soc. Linn., Normandie, viii, p. 108). 
Elongately oval, sub-equivalve, tumid, solid, inequilateral, anteriorly narrowly pro- 
duced, beaks tumid, obtuse, ligamental pit interior, anteriorly produced, a small 
tooth in the right valve behind the pit corresponding to a depression in the other 
valve; lunular area long, slightly gaping, with simple thickened margins, posterior 
side shorter, evenly rounded ; muscular scar small, sub-central, semi-lunar, deeply 
impressed ; surface of shell concentrically lamellar; type, N. Heberti, from ereta- 
ceous deposits. This is the only species as yet known; its form closely approaches 
that of Eligmus, but is readily distinguished from it by its more solid, lamellar 
structure and the absence of any incisions in front of the beaks. 

29. Dimya, Rouault, 1850, (Mem. Soc. Géol. de France, 2nd. ser., iii, pt. ii, 
p. 470). Sub-orbicular, inequivalve, valves flattened,—one of them (the left 2) 
is believed to be adherent,—thin ; beaks small, sub-central, internally with a small 
triangular cartilage pit in each valve; a finely denticulate line issues from the 
beaks and continues all round near the margin, it was evidently produced by the 
serrated edges of the mantle; muscular scars two, one anterior and one posterior ; 
the latter is the larger, and both are situated some distance from the margin ; 
pallial line entire; type, D. Deshayesiana, Rouault, from eocene beds at Bos. 
d’Arros, France. 

This is a very peculiar shell; its form and structure resembles Placenta or 
Placuna, but there are no hinge-teeth present; the two muscular scars separate, 


* There is no reason to change the specific name when it has been proved that the species is not an Ostrea 
(vide Coquand Mon. Ostrea, terr. cret., p. 195). 
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however, the genus from all OSTRHACLA, and as there is an anterior muscular 
sear indicated in most of the Z@YTILA CEA, the classification of the genus may be 
more correct in this place. If this should not be the case, the only other classifica- 
tion admissible would be near Myochama (see p. 60) in the Avarivip# (sub-family 
PANDORINA). 

30. Vulsella, Lam., 1799. Sub-equivalve, moderately tumid and solid, higher 
than long, and sometimes ventrally gaping at the edges, with pointed or incurved 
more or less approached beaks, which contain internally the ligamental pit, its 
margins being generally considerably thickened on both sides; muscular scar sub- 
central, faint above, more marked at its lower edge; outer surface fibro-lamellar, 
finely scabrous or radiately ribbed; type, V. lingulata, Linn. A list of the eighteen 
recent and about eight tertiary species is given by Munier-Chalmas (Bull. Soe., 
Normandie, viii, p. 102, et seq.). Species from mesozoic and older deposits are 
doubtful. 

31. DMalleus, Lam., 1799. Sub-equivalve, narrowly elongated, and often 
twisted; hinge area long, internally thickened, with distant beaks, more or less pro- 
duced on either side into a long narrowed wing, ligamental pit extending somewhat 
internally, a byssal smus in front and very close to it; muscular scar somewhat 
irregularly elongated, placed some distance from the cartilage pit; type, JL vulgaris, 
Linn. Reeve (Iconica, xi,) refers thirteen species to this genus. No fossil species 
are known with sufficient certainty. 


List OF CRETACEOUS SPECIES OF AVICULIDA. 


a. AVIGULINA, (vide genus Avicula, in Pictet’s Mat. Pal. Suiss., V™ ser., 4° part., p. 70. 

1.—A. valangiensis, P. and C.; in form closely resembling Actinodesma, Sandb., but appa- 
rently without any of the peculiar hinge-ribs which characterize this genus. 

2-3.—A. Carteroni and Cottaldina, d’?Orb. 

4.—A. Sowerbyana, Math., belongs to the sub-genus Meleagrina. 

5.—d. Cornueliana, d’?Orb., ( = subradiata, Desh.,) is an Oxytoma, a sub-genus of Pseudo- 
monotis. 

6-8.—dA. Neocomiensis, Cott., and Sancte-crucis, Pict. and Camp., and pectinata, Sow. 

9.—A. sub-depressa, d’?Orb., ( = depressa, Forb.,) closely resembles A. anomala, both of which 
have the external shape of recent Crenatula. 

10-14.— A. aptiensis, Rauliniana, sub-plicata, Cenomaniensis and interrupta, d’Orb. 

15-16.—<A4. anomala,* Sow., and Eolis, d’Orb., have, as already noticed, the form of some 
recent Crenatula. 

17.—A. Moutoniana, a’ Orb. 

18.—4. gryphaoides, Sow., is most likely an Awcella, 

19.—A. simulata, Baily, belongs to Oxytoma, a sub-genus of Pseudomonotis. 

20-22.—A. Nysa and Perigordina, V?Orb., Carentonensis, Coq., are not sufficiently well known ; 
the last may be an O.ryloma, judging from the depressed form of its valves. 

23.—A. glabra, Reuss, is certainly quite a distinet species from A. anomala. 

24.—A. Neptuni, Goldf. I would be more inclined to regard this species as a Wodiola than 
an Avicula, but I have no specimens to compare. 


* Mem. Acad. Belgique, xxxiv, 1870, Briart et Cornet, Fossiles de la meule de Bracquegnies, p. 52. 
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25-43.—A. caudigera, Zitt., raricosta, Reuss., cerulescens, Nilss., pectiniformis, Gein., 
(= pectinoides, Reuss, non Remer), approvimata,* Schloth. (Goldf.), Geinitzi, Reuss, triloba, 
Rem., semiradiata, Rss., (non Fisch., 1843), semiplicata, Gein., ( ?a Pseudomonotis), neglecta and 
paucilineata, Rss., tenuicostata, Rem., 1841, (in tabula, = Zineata, Remer, 1841, non Goldf., 
1838, = sublineata, d’Orb., ?a Pseudomonotis), sulcata, Reuss, triptera,* Bronn (Goldf.), modioli- 
formis, Miiller, (Aachen Kreidef., pt. i, 1847, p. 29, pl. 2, fig. 14), eiueta, Alth, (Favre, Descript. 
Moll. foss. de Lemberg, 1869, p. 130), menuta, Reuss, olisoponensis, Sharpe, and A. ? Lithuana, 
Eichw. 

44,—A, Althii, Favre, Descript. Moll. foss. de Lemberg, Galicia, 1869, p. 131. 

45-46.—Avicula Beisseli et granulosa, Miller, Suppl. Petraf. Aachener Kreidef., 1859, pp. 9 
and 27; the former species closely resembles in shape Avicula glabra, Reuss, which is said never to 
possess radiating ribs, while the ornamentation of Beisseli is exactly the same as in A. raricosta, 
Reuss. 

47-49.—Av. laticeps, flecuosa, and pleuroptychade are described by Schafheutl from beds of 
the Kressenberg which may be cretaceous (see Stid-Bayerns Leth. Geog., 1863, p. 155). 

50.—Avicula clathrata, Guéranger, (Album, Pal. d. 1. Sarthe, 1867, pl. xxii, figs. 11 and 12), 
very closely allied to 4. anomala, Sow.; (non Avie. clathrata, Sandberger, 1842, a Pterinea). 

51.—A. bialata, Guéranger, |. cit., pl. xxv, fig. 16. 

52.—A. interstriata, Hichw., (Leth. Ross., xme livr., 1867, p. 506,) is an Oxytoma, from the so- 
called Neocomien beds of Khoroschowo. 

53-54.—d. semiradiata, Fisch., (= Russiensis, d’Orb.), Volgensis, d’Orb., are described, 
beside several other European species, from the cretaceous beds of Russia (Leth. Ross., xme livr., 
p- 510, et seq.). 

55-59.—Aucella mosquensis, Buch., Pallasii, Keys., concentrica, Fisch., crassicollis, Keys., 
and caucasia, Buch., are all considered to be Neocomien species by Hichwald (Leth. Ross., 
xme livr., 1867, p. 519 et seq.) 

60-68.—A. Pomeli (a Vulsella-like species), mytiloides, Serresi, gravida (a Meleagrina), Osmo- 
rensis (very doubtful species), Delettres (? Meleagrina), producta, atra (a Meleagrina), and Tenou- 
klensis, are described by Coquand from the Province Constantine in Algiers (pp. 215 et seq.). 

69-81.—A. abrupta, Conr., convevoplana, Reem., cretacea, Conr., Haydeni, Hall and Meek, 
iridescens, Shum., laripes, Mort., linguiformis, B. and Shum., nebrascana, BE. and Shum., pedernalis, 
Rem., petrosa, Con., planisulea, Roem., subgibbosa, M. and Hayd., ¢triangularis, E. and Shum., 
are noted from North America, (Smith. Mise. Coll., No. 177, 1864, p. 9). 

82-83.—d. annosa, Con., and A. pellucida, Gabb, are from the so-called lower eocene, 
or rather cretaceous, deposits (Smith. Mise. Coll., No. 200, 1866, p. 4, and Gabb, Pal. Calif., i, 
p. 186). 

84.—Weleagrina antiqua, Gabb, Pal. Calif., ii, p. 192. 

85.—Aucella Piochii, Gabb, ibidem, p. 194. 

86.—<Avicula Samariensis, Conr., Lynch’s Exped. Rep., p. 225, is from Palestine. 

87-91.—Pseudo-monotis [Oxytoma] semi-globosa, Ps. [Oxyt.] fallaciosa, Pseudom. inops, Aucella 
parva, and Avicula nitida are from South India. 


b. MELININ# (vide Gervillea, Perna, and Inoceramus in Pictet’s Mat. p. 1. Pal. Suisse, Vie ser., 
4me part., p. 91 et seq.). 

92-109.—Gervillea ancepst, Desh., allaudiensis, Math., Jaccardi, tenuicostata, Michailensis, and 
digitata, Pict. and Camp., alpina, Pict. and Roux, aliformis, Sow., linguloides, Forb., Forbesiana, 


* Considered by Bosquet as Melina (= Perna, auctorum). 
+ Vide also Leth. Rossica, xme livr., p. 528. 
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VOrb., magnifica, Coq., Fittoni and Sobralensis, Sharpe, dificilis, d’Orb., enigma and subavi- 
culoides, d’Orb., solenoides,* Defr., Renauxiana, Math. 

110.—G. siliewla, Miill., Suppl. Pet. Aachener Kreideformation, 1859, p. 9, pl. 7, fig. 8. 

111-112.—G. volucris and extenuata, Eichwald, Leth. Ross, xme livr., 1867, p. 526. 

113.—G. dentata, Krauss, Nova Acta Acad. Leop.-Car., vol. xxii, pt. il, p. 458, is from the 
upper secondary beds on the Zwartkop river of South Africa, regarded by Krauss as cretaceous, 
but subsequently by other geologists as jurassic. 

114.—G. ala, Coquand, (Province Const., p. 217,) is from Algiers. 

115-118.—G. ensiformis, Con., gregaria, Shum., recta and subtortwosa, M. and Hayd., are 
recorded by Meek from North America, (Smiths. Mise. Coll., No. 177, 1864, p. 9). 

119-137.—WMelina Ricordeana, d?Orb., Germani, P. and Camp., Mullett, Desh., Fittoni and 
Forbesi, P. and Camp., Bourgueti, P. and Renev., lusitanica, polita, and fragilis, Sharpe, Rauli- 
niana, WOrb., rostrata, Sow., lanceolata, Gein., Marticensis, Math., subspathulata et cretacea, 
Reuss, acuminata et expansa, Zittel, Royana, d’Orb., Beaumonti, Coq., (see Pictet and Camp., 
loc. cit., p. 102). 

138-139.—Avicula approximata, Schloth. sp., and A. triptera, Bronn, (apud Goldfuss), are, 
as already noticed, transferred by Bosquet to the genus Melina (= Perna), (see Foss. fauna and 
flora von Limburg in Staring’s Bodem von Nederland, II deel). 

140.— Melina faleata, Zittel, Denksch. Akad., Wien, xxv, pt. ii, p. 92, pl. 13, fig. 4. 

141.—M. Cenomanensis, Guéranger, Album Paléont. d. 1. Sarthe, 1867, pl. xxv, figs. 9 and 
13; allied to the last species. 

142-143.—Mel. gibba, Hichw., and Fischeri, Rouill., are from Neocomien beds of Russia, 
Lethewa Ross., xmelivr., 1867, p. 499. 

144.— Melina grandiosa is from the South Indian eretaceous rocks. 


145-146.—Inoceramus neocomiensis, A’Orb., Jaccardi, P. and Camp. 

147.—T. sulcatus, Park., is the type of the sub-genus Actinoceramus of Meek. 

148-149.—T. concentricus, Park., and Salomoni, d’ Orb. 

150.—I. Coguandianus, d’Orb., has entirely the form and smoothness of the shell of an 
Aucella. Pictet and Campiche state that there are two pits below the beaks noticeable on cast 
specimens, but they do not say whether there is one or two in each valve. It is necessary to 
ascertain the character of these pits, whether they are really ligamental pits, or whether they are 
produced by hinge-teeth. In Auce//a there is generally a small blunt tooth below the beak of the 
flatter, right valve, and it fits below the hinge-margin of the left valve in a special groove. Thus 
on the cast there would be on the left valve two, on the right one impression produced, and this 
would almost appear to be indicated in one of Pictet and Campiche’s figures of the present species. 

151-157.—J. striatus,; Mant., labiatus,t Schloth. (= problematicus, Schloth., mytiloides, 
Mant., et auctorum), Jatus,s Mant. (= tenuis, Roem., =alatus., Gein., = concentricus,§ 
Gein., = planus, Goldf.), Cripsianus,§ Mant. (= Goldfussianus, and regularis,§ impressus, 
d’Orb.), Lamarcki, Park., (non d’?Orbigny), Brongniarti,§ Sow., (non Mant.) (=cordiformis, 
Sow., Eichwald, Leth. Ross., xme livr., pp. 489 and 490), Cuvierianus, Brongn, 


* Vide Zittel, Denk. Akad., Wien, xxv, pt. ii, p. 91, et Favre, Descript. Moll, foss. de Lemberg, 1869, p. 131, 
et postea. 

+ According to Pietet probably identical with Z. undulatus, Mant., pictus, Sow., concentricus (ex parte) and 
cordiformis, Goldf., pernoides, Math., tegulatus, Gein., (non Hagenow). Giimbel (Geog. Beschreib. Ostbay. 
Grenzgeb., 1868, p. 766), proposes for another peculiar form the name J. striato-concentricus. 

{ Probably identical with Z. propinguus, Miinst. An allied species under the latter is described by Eichwald 
from Khoroschowo (Leth. Ross., x livr., p. 487); it may also belong to striatus. 

§ Vide Kichwald in Lethwa Rossica, xme livr., 1867, p. 485 et seq. 
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158.—JT. involutus, Sow., is the type of the sub-genus Volviceramus (see also Eichwald in 
Leth. Ross., xme livr., p. 489). 

159-172.—I. angulatus and cuneiformis, d’Orb.,* sublabiatus, chameformist and truncatus, 
Coq., Requient, Math., digitatus, Sow., tenuis and Websteri, Mant., Jobatus,t Goldfuss, 
annulatus, Goldf., tegulatus, Hag., Decheni, Reem., nobilis, Goldf. 

173-175.—I. expansus,§ acuteplicatus and cardioides, Schafheutl, Stid-Bayern’s, Leth. 
Geog., 1863, p. 153, from cretaceous beds of the Kressenberg, Bavaria; the first named species 
appears to be very closely allied to L. neocomiensis as well as to cuneiformis, A’ Orb. 

176.—T. conicus, Guéranger, Album paléont. d. 1. Sarth., 1867, pl. xxv, fig. 6. 

177-179.—-I. ambiguus, intermedius et Humboldtii, Bichwald, Leth. Ross., xme livr., 1867, 
pp. 493-495. 

180.—J. expansus, Baily, (Quart. Journ. Geol. Soc., Lond., 1855, xi, p. 462), appears hardly to 
differ from J. Crips:, Mant. 

Five other European species are recorded by Coquand from the ecretaceous strata of the 
Province Constantine. 

181-183.—Anopea lobata, Auerb. and Frears, attenuata, Bichw., cuneiformis, d’Orb., are 
described by Eichwald from so-called Neocomien beds in the neighbourhood of Moscow (Leth. 
Ross., xme livr., 1867, p. 480). 

184.—Pulvinites Adansonii, Defr., vide p. 394. 

185-222.—Pulvinites argentea, Conr., Inoceramus alveatus, Mort., argenteus, Con., aviculoides, 
Meek, Barbini, Mort., Balch, M. and Hayd., capulus, Shum., confertim—annulatus Rem., 
Conradi, H. and Meek, convexus, Hall and M., cwneatus and exogyroides, M. and Hayd., fragilis, 
H. and M., giddus, Tuom., incurvus, M. and Hayd., inflatus, Tuom., Larourii, Mareou, Mortoni, 
M. and Hayd., Nebrascensis, Owen, perovalis, Cony., pertenuis, M. and Hay d., pseudomytiloides, 
Schiel., prorimus, Tuom., Sagensis, Owen, Salebrosus, Tuom., Simpsoni, Meek, subcompressus, 
M. and Hayd., sudlevis, H. and M., subundatus, Meek, tenwilineatus, H. and M., tenuirostratus, 
M. and Hayd., ¢eranus,|| Conr., triangularis, Tuom., undulo-plicatus, Roem., undabundus and 
Vanuxemi, M. and Hayd., and (dAetinoceramus) costellatus, Conr., have been described from North 
America, and besides these the European species Cripsianus, latus, striatus, and labiatus ( = problema- 
ticus) are quoted, but the identity of the three first named ones is considered doubtful (see Meek 
Check-list, cret. foss., Smiths. Mise. Coll., No. 177, 1864, pp. 9-10). 

223.—I. peculiaris, Con., (Am. Journ. Conch., vol. V, p. 48, and vol. VI, p. 76). Mr. Conrad 
thinks that “ this shell should probably be referred to Cereomya, Agassiz,” (see antea p. 68). 

224-225.—I. Llliotii et Whitneyi, Gabb, Pal. California, II, p. 193. 

226.—Crenatula elegantula, Meek and Hayden, (Proc. Acad. Nat. Sc., Philadelphia, 1861, 
p. 441,) is from Nebraska. 

227.—I. Vancouverensis, Shum., Trans. Acad., St. Louis, I, p. 123, (? errore typico 
Vanuxemensis apud Gabb, Proc. Am. Phil. Soe., viii, p. 186). 

228.—I. Canadensis, Meek, Assin. Exped., p. 183, from Canada. 

229.—I. Remeri, Karsten, Geol. Verhexltnisse von Neu-Granada, pl. 5, fig. 6. 

230.—T. lunatus, Forb., Quart. Journ. Geol. Soe., Lond., I, p. 179, from Bogota. 

231.—L. plicatus, d’Orb., Voy. Am. Merid., p. 91, also from Bogota. In form this species 
closely resembles J. Reguienti, Math. 


* I. siliqua, Matheron, Zittel considers as a fragment of Modiola flagellifera, Forb., which identification, 
as far as the figure is concerned, has great probability. 

+ Also recorded by Coquand from the Santonien of the Province Constantine. 

$ Identical with I. cardissoides, cancellatus, and lingua of Goldfuss. 

§ “1846,” non Z. expansus, Baily, 1855. 

|| And LI. mytilopsis, Con., Emory’s Rep., p. 153. 
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232.—J. aratus, Con., Lynch’s Exped., p. 226, from Palestine ; Fraas considers this to be 
identical with Z. Lamarcki. 

233-235.—L. syriacus, elevatus, and Lynchii (ibidem) are also noted by Conrad from Palestine. 

236-240.—L. Cripsianus, multiplicatus, diversus, Geinitzianus, labiatus, and simplex, Gervillea 
solenoides, and Melina valida occur in the South Indian cretaceous rocks; three of the species are 


also European and have been already referred to. 


ce. VULSELLINZ. 

241.—Chalmasia turoniensis,* (Vulsella), Duj., Mem. Soc. Geol. de France, II, p. 228, (see 
p. 397). 

24.2-243.—Vulsella aviculoides and pernoides, Coq. (see p. 397). 

244.—Nayadina Heberti, M.- Chalmas, (see p. 397). 

245-246.—Vulsella falcata, Miinst., (apud Goldf., Petref. Germ., pl. 107, fig. 10), and 
V. trigona, Schafheutl, (Siid-Bayern’s Leth. Geog., 1863, p. 152,) both appear to belong to 
Nayadina. The former species was identified by d’Archiae with one from the eocene beds at 
Biaritz; this last is an inequivalve shell, while Miinster’s species is equivalve. Schafheutl 
says that it is a cretaceous fossil, and it certainly shows marked relations to Mayadina Heberti. 
D’Orbigny (Prod. II, p. 327,) who regards Miinster’s and d’Archiac’s shells as the same, 
transfers them to the genus Os¢rea under the new specific name O. Hersilia, d’Orb. 

247.—Vuls. pretiosa, Eich., (Leth. Ross., xme livr., p. 501,) has the general form of Nayadina, 
but the valves appear to be somewhat unequal and flattened. 


PSEUDO-MONOTIS, Beyrich, 1862, (see p. 389). 
1. Psrvpo-monotts [Oxyroma] semicLoposa, Stoliczka, Pl. XXVI, Fig. 1. 


Pseudo-m. testa sinistra parva, globosa, tumida, sub-rotundata, paulo obliqua, 
inequilaterali, apice ineurvo, lato ; margine cardinali recto, auricula antica brevi, 
obtusa, postica (ut videtur) paulo prolongata, angusta, infra distineter insinuata ; 
superficie costis novem radiantibus, lateraliter paulo distantioribus quam in medio, 
et striis concentricis filiformibus ac confertissimis ornata. 


The single valve, though not quite perfect, shows by its very tumid rounded form 
that it belongs to a species distinct from any other known from cretaceous deposits. 
The ears appear to be small, like in Ps. iterstriata, Eichw.; the anterior is 
short, tumid, not distinctly separated from the valve; the posterior narrow and 
deeply emarginate below; it seems to have been only a little longer than shown 
in the figure, its point being broken off. There are nine radiating, rather sharp ribs 
on the valve, those at the sides diverge slightly more than those in the middle; no 
intermediate ribs are present, but the surface is very densely covered with filiform 
striee of growth. 

Locality.—Karapaudy, in a conglomeratic sandstone. 

Formation.—Arrialoor group. 

* IT do not think that the identification of Dujardin’s species with Woodward’s Ostrea concentrica 
(Geol., Norfolk, 1833, p. 48, pl. vi, fig. 5,) has been satisfactorily proved, but the latter is to all appearance the same as 
O. Gehrdensis, Remer, (Nordd. Kreidef., pl. viii, fig. 1). Coquand (Monog. Ostr. cret., 1869, p. 195,) seems to me 


to go too far with his identifications of species resembling each other in external characters, while the true identity can 
only be proved by the study of the internal structure of the valves. 
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2. Pspupo-MonoTIs [Oxygoma] FaLuactosa, Stoliceka, Pl. XXXIII, ies is 
Pl. XXXVIII, Figs. 9-10. 


Pseudo-m. valva dextra sub-orbiculata, parte anteriori paulo extensa, depresse con- 
vexiuscula, ad marginem fere plana, costulis radiantibus pluribus, antice multo tenui- 
oribus, et striis incrementi confertissimis ornata ; margine cardinali brevi, recto, infra 
umbonem appendiculo, crasso, lato, dentiformi, projiciente, extra striato, intus canalicu- 
lato, instructo, antice in auriculam brevissimam, infra profunde insinuatam transeunte. 
Valva sinistra modice convexa, radiatim multicostata, costis sub-granosis seu rugatis, 
acutis, fortioribus ac tenuioribus alternantibus; auricula antica indistincta, ad 
marginem crassula et leviter insinuata; cardine infra apicem fovea parva denti 
antico adjacente instructo. 


This appears to be a larger species than the foregoing; it is more dilated an- 
teriorly than posteriorly, while the reverse is the case in Ps. semi-globosa. The 
posterior wing is not emarginate, but there is in the right valve a very deep 
and narrow incision helow the minute anterior ear, which is intimately connected 
with a tooth-like, broad appendage below the beak. This appendage has 
externally a slightly sloping, transversally finely striated face ; behind it is a 
rather deep, sub-triangular depression, apparently for the attachment of the liga- 
ment; on the lower side it is deeply canaliculate, posteriorly at the upper end 
with a round nob, anteriorly with a sharp margin which bounds the byssal incision. 

The left valve is moderately convex, of similar form, but apparently larger. 
The surface has about ten stronger, somewhat rugose, and an equal or larger number 
of intermediate thinner, ribs. The anterior ear is indistinct, thickened on the 
internal margin and slightly emarginated. The hinge (see fig. 9, pl. xxxviii,) has 
below the beak first a small oblique ligamental groove extending posteriorly, then 
follows a small pit for the reception of the nob, or the appendage, of the left valve; 
next to the pit is a tooth which fits into the lower groove of the appendage, and 
then follows a slight insinuation of the thickened hinge margin. 

The species closely resembles the European Pseudo-monotis Cornueliana, 
d’Orb., which is, however, more obliquely produced posteriorly. 

Locality—Rajah-Choultry in Stripermatir district, in a conglomeratic 
sandstone. 

Formation.—Axrialoor group. 


3. PsEUDO-MoNOTIS (?) INoPs, Stoliczka, Pl. XX XVIII, Figs. 7-8. 


Pseudo-m. testa sinistra sub-quadrangulari, tenui mequilaterali, modice convexa, 
entice sub-rotundata, non-conspicue alata, postice oblique truncata, auricula modica 
ad marginem cardinalem recta, infra terminationem parum emarginata, instructa ; 
umbone projiciente, obtuso, mcurvo ; superficie striis incrementi tenuibus, liris nonnullis 
crassioribus intersectis, notata. 

Only a few specimens of the right valve have been examined. The general 
shape, with the almost quite obsolete anterior and moderately elongated, nearly 
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entire, posterior wing agrees with Pseudo-monotis, but the usually characteristic 
radiating ribs are absent, the surface being marked with thinner and thicker 
striee of growth. It seems much more probable that the shell belongs to the 
present genus than to Awcella, because this last never has a distinct posterior wing. 
Locality.—Rajah-Choultry, in a conglomeratic rock, with the last named 
species. 
Formation.—Arrialoor group. 


AUCELLA, Keyserling, 1846, (see p. 390). 
AUCELLA PARVA, Stoliczka, Pl. XXXIII, Figs. 2-3. 


Auc. testa late et parum oblique ovata, parva, tenwi, sub-levigata, striis incre- 
menti tenuibus induta, valva sinistra eonvexiore, umbone valde prominente et incurvo 
instructa; valva dextra planiuscula, umbone tumidulo; utraque postice brevissime 
et indistincter alata, v. sinistra auricula antica brevi triangulari predita, infra 
auriculam emarginata. 


A small but typical species of an Awcella, with a very thin and smooth shell. 
The specimens are often very much compressed and deformed by pressure of the 
surrounding rock. 

Locality.—Odium, in a light brown, soft, earthy rock. 

Formation.—Ootatoor group. 


AVICULA, Klein, 1753, (see p. 391). 


AVICULA [MeLeacrina | nitrmpA, Forbes, Pl. XXIV, Figs. 6—8, and 
Pl. XXXVIII, Figs. 11-12. 


1846. Avicula nitida, Forbes, Trans. Geol. Soc., Lond., vii, p. 151,—eadem auctorum. 


Avic. {Meleag.| testa oblique sub-tetragona, equivalvi, moderate twmida, in- 
equilaterali, margine cardinali longo, recto, margine inferiore sub-rotundato, auriculis 
anticis angustis, brevioribus, twmidulis, ad terminationem sub-acutis, ea valvule dextre 
ad basin via emarginata ; auriculis posticis ab corpore teste haud distincter separatis, 
in speciminibus junioribus postice emarginatione modica imstructis (vide fig. 12, 
tab. xxxvili,) in adultis fere rectiuscule truncatis ; superficie striis incrementi sub- 
lamellatis, tenuissimis, distantibus, nonnunquam obsoletis tecta. 


Young shells show a small posterior emargination, the hinge-line terminating 
in a sharp point, but in more fully grown specimens the posterior margin becomes 
almost quite straight, as is often the case in recent Delegrine of a similar form. 
The anterior ears are small, tumid, and pointed, that of the right valve barely 
emarginated below, only a very narrow byssal fissure being present. The surface 
when well preserved shows very sharp, distant strive of growth, indicating a lamellar 
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structure, but often they are so far worn down that to the naked eye the surface 
appears as perfectly smooth. 

Locality —Pondicherry, in a bluish sandstone ; Comarapolliam and Veraghoor, 
in a light coloured sandstone. 

Formation.—Axrialoor group. 


INOCERAMUS, Sowerby, 1822, (see p. 393). 


1. InocERAMUS CRIPsIANvUS, ManTeLL, Pl. XXVII, Figs. 1—3, and Pl. OW VET: 
Fig. 2. 


1822. Inoceramus Cripsii, Mant., Geol. of Sussex, p. 133, pl. 27, fig. 11; vide Zittel in Denksch. Akad., 
Wien, xxv, pt. li, p. 95. 


In. testa equivalvi, valde nmequilaterali, elongato-ovata, plus minusve tumida, 
antice breviter sub-rotundata ; postice multo longiore, margine convexe truncato ; 
margine ventrali leviter convexo, dorsali longo, recto, intus incrassato et foveolis 
numerosis ligamentalibus instructo ; wmbonibus tumidis, incurvis approximatis ; super- 
ficie plicis rotundatis, crassis, fere equidistantibus, et lineis concentricis confertissimis 
et subtilissimis, nonnunquam paulo undulatis, notata. 


The variations which this species exhibits in India are perfectly the same as 
those observed in the European fossil, of which Zittel gives so many character- 
istic illustrations. Most common is the var. ¢ypicw of Zittel, of a regular 
elongated or oblong form and with strongly tumid valves (pl. xxvii, fig. 1). The 
principal locality where this form occurs is the conglomeratic sandstone about 
Karapaudy. 

A quite similar variety, represented in pl. xxviii, fig. 2, is characterized by a 
lesser development of the concentric plications, and somewhat smaller and more 
pointed beaks. This variety is found in whitish sandy beds north-east of Maithal. 

The flatter and more rounded variety (var. regularis, d’Orb.,) occurs in the light 
grey sandstones west of Arrialoor, and attains here often very large dimensions ; 
specimens of 150 m. m. in length and about 125 m. m. in height are here not 
uncommon. ‘The same variety also occurs in the fine oolitie rock at Olapaudy ; 
and also the mytiloid variety, with the anterior side very short and obliquely 
sub-truncate, figured by Zittel as var. decipiens, is there associated with other 
similar forms. 

Localities.—Olapaudy, west-east of Arrialoor, Maithal, north-west of Poodoor, 
north-east and south of Karapaudy, &e. 

Formation.—Arrialoor group. 

I. Cripsianus is in South India a characteristic fossil of the uppermost series 
of the cretaceous deposits, the Arrialoor group. In Europe the original form is 
said to be from the Gault-beds of Sussex, but it has nowhere else been found 
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in beds so low in the series; on the contrary, it has been shown to be a charac- 
teristic fossil of the uppermost series of cretaceous deposits; the determination of 
the geological horizon of those Sussex beds from which the type was obtained 
requires, therefore, confirmation. 

The species has been recorded by Eichwald from various parts of Russia down 
into the Crimea; it was known long ago from Galicia (at Lemberg) and from 
almost all parts of Europe, being common in the Gosau deposits of the Austrian and 
Bavarian Alps, in the upper beds of the Planer of Bohemia, Saxony, Braunschweig, 
Hanover, near Aachen, &c., ‘&c.; it very often here occurs with Belemnitella 
mucronata; equally commonly it is quoted from the Netherlands, France, and 
Italy. Coquand records it from the Campanien and Santonien in the Province 
Constantine (Algiers), Beyrich from Tripoli, and various authors from different 
districts of North America, though Meek in his last Check-list questions the 
identity of the American form with the European. 


2. INOCERAMUS MULTIPLICATUS, Stoliczka, Pl. XXVIII, Fig. 1. 


In. testa elongate-ovata, tumida, equivalvi, valde mequilaterali, wmbonibus 
anticis, sub-angustatis, valde incurvis et approximatis ; parte anteriore non prominente, 
oblique convexiuscule descendente, margine superiore longo, rectiusculo, posteriore late 
sub-rotundato ; superficie costulis concentricis pernumerosis, aut equidistantibus, aut 
sulcis angustioribus separatis, ornata. 


This species has nearly the same shape as the typical form of J. Cripsianus ; 
perhaps a little more oblique, the umbones are somewhat narrower, more distinctly 
incurved and terminal, the anterior side sloping backward and not projecting 
in front of them; the surface is covered with very numerous closely set con- 
centric ribs, gradually increasing in strength until near the margin their thickness 
becomes again somewhat smaller; on the anterior slope they are almost quite 
obsolete. 

Among European species I only know the original figure of I. undulatus, 
Mant., which agrees somewhat in form and ornamentation with our Indian fossil, 
but Mantell says that the anterior side of this species is strongly projecting and 
rounded. J. wndulatus, Mant., has been by different paleeontologists identified 
with I. striatus, Mant., but on account of the character just mentioned the 
identification seems very doubtful, and it is certainly not supported by the 
ornamentation shown in Mantell’s original figures of the specimens described 
respectively under the two names. 

Localities.—Koloture, west of Garudamungalum, west of Karapaudy, Alundana- 
pooram, in sandstone, not common. The largest specimen is about 100 m. m. long 
and 60 m. m. high. 

Formation.—Trichinopoly group. 
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3. INOCERAMUS DivERsuS, Stoliczka, Pl. XXVII, Fig. 6. 


I. testa sub-quadrangula, ? inequivalvi (valva dextra modice inflata, sinistra, ut 
videtur, convexiuscule deplanata), valde inequilaterali, umbonibus anticis, obtusatis, 
modice incurvis, margine anteriori et superiori sub-obtusis, posteriori et inferiori leviter 
curvatis ; superficie plicis concentricis, margines versus sub-obsoletis, costis radiantibus, 
Sortioribus, undulatis et partim nodulosis intersectis, ornata. 


A very characteristic ornamental species of a sub-quadrangular form, inflated, 
with the right valve apparently a little more convex, beaks almost quite anterior 
slightly incurved. Of the left valve only a marginal portion has been seen, which 
is distinctly flatter than the corresponding part of the other valve, indicating the 
inequality in the form of both. Whether the same applies to the size of the valves 
has not been observed. Both are only known from cast specimens, which show a 
rather coarse concentric plication, the plicze becoming less distinct toward the 
margins, being here intersected by stronger, partially nodulous, radiating ribs. 
Portions of the shell preserved indicated that it was of moderate thickness, and 
of the usual fibrous structure. 

Locality —Anapaudy, in a brownish sandstone; apparently rare. 

Formation.—Trichinopoly group, 


4, InocerAMus GEINITzIANus, Stoliczka, pl. XXVII, Figs. 4-5. 


I. testa sub-quadrangulari, longiore quam alta, ad medium paululum dilatata, 
sub-equivalvi, inflata, antice plus minusve abrupte truncata, regione lunulari depla- 
nata, wnbonibus acutis, fere rectiuscule incurvis, anticis; margine superiore recto, 
postice moderate extenso, modice incrassato, marge posteriore supra paulo insinuato 
infra convexo, margine inferiore convexiusculo ; superficie plicis crassis sub-equalibus 
et striis confertis concentricis notata. 


This species is closely allied to I. striatus, Mant., but it is much less inequi- 
valve, the right valve being apparently only very little, if at all, smaller than 
the left one; the ribs and striz also appear to be posteriorly somewhat more 
distinctly flexuous than in the European sériatus. Geinitz (Kieslingswalda, pl. iii, 
fig. 12,) figured a right valve of an Jnoceramus (under the name of I. concentricus) 
which most closely resembles our Indian fossil; it has been perhaps wrongly 
identified with JZ. latus, Mant., for it shows much more affinities to striatus than to 
latus, and if it does not belong to the former species, it may very likely be identical 
with the Indian one. The species attains a large size; some specimens from 
Koloture measuring about 160 m. m. in length and up to 130 in greatest height. 

Localities.—South-west of Coonum, Puravoy, Ootatoor, Kolakonuttom, Ana- 
paudy, near Koloture, and Garudamungalum. At the last locality the rock is a 
brownish grey sandstone with a large number of small shells; atthe other localities 
the specimens occur in a brownish or yellowish highly calcareous and earthy 
sandstone. 

Formations.—Ootatoor and Trichinopoly groups. 
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5. INocERAMUS LABIATUS, Schlotheim, Pl. XXIX, Fig. 1. 


1813. Ostracites labiatus, Schlotheim, Bronn’s Jahrb., vol. vii, p. 93. 

1820. Mytulites problematicus, Schloth., Petrefactenk., i, p. 302. 

1822. Mytiloides labiatus, Brogn., Cuv., Oss. foss., pl. 3, fig. 4 in Geol. des env. de Paris. 

1822. Inoceramus mytiloides, Mant., Geol. of Sussex, p. 215, pl. 27, fig. 2, pl. 28, fig. 2. 

1823. * A Sowerby, Min. Conch., V, p. 62, pl. 442. 

1827. Catillus Schlotheimii, Nilsson, Petref. Suec., p. 19. 

1836. Inoceramus mytiloides, Goldf., Petref., Germ., II, 188, pl. 113, fig. 4. 

1843. as problematicus, d’Orbigny, Pal. frang. terr. erét., III, p. 510, pl. 406. 

I. labiatus, problematicus aut mytiloides, auctorum. 

L. testa sub-ovata, plus minusve complanata, multo longiore quam alta, umbonibus 
anticis, paulo proninentibus, depresse incurvis; margine cardinali brevi, fere recto, 
oblique descendente, margine antico et post-dorsali levissime curvatis, marg. postico 


sub-rotundato ; superficie rugis et plicis concentricis ornata. 


Specimens from South India are in every way identical with those from 
Europe; the variations as to greater or lesser flatness of the valves being the 
same. The valves of small specimens often appear to be a little more convex 
than those of large shells, which in India sometimes attain a size of about 
200 m. m. in length and about 120 m. m. in height. 

Localities.—North-east of Kauray, Odium, Puravoy, Moraviatoor, Ootatoor, 
Monglepaudy, &c., mostly in a yellowish, highly calcareous and earthy sandstone. 

Formation.—Ootatoor group. 

In Europe the species has been noticed from the Turon and Cenoman beds 
of France, from the lowest beds of the upper series of the German Pleener, from 
the lower Chalk of England, &c., &c. Roemer found it in Texas, and it has since 
been observed in various parts of the United States of North America. 

It isa noticeable and interesting fact that the general geological position of 
LT. labiatus in India closely corresponds with that noticed in Europe, where it generally 
occurs in beds lower than those containing J. Cripsianus. The latter exclusively 
characterizes in India the uppermost series of the cretaceous deposits, the former 
is equally characteristic for the lowest series,—Ootatoor group,—occurring with 
Am. Rotomagensis, rostratus, (= imflatus), and other well known European fossils. 


6. INoceRAMUS SIMPLEX, Séoliceka, Pl. XXVIII, Figs. 3-4. 


I. testa sub-ovata, mytiloidea, modice complanata, postice paulo dilatata, umboni- 
bus approximatis, obtusis, margine cardinali postice eatenso, oblique descendente, 
marg. post-dorsali vie curvato, rectiusculo, ventrali leviter insinuato, postico 
sub-rotundato ; superficie plicis concentricis irregularibus, parum distinctis et striis 
distantibus lamelliformibus notata. 

A regular mytiloid form with depressly convex, posteriorly somewhat pro- 
duced and compressed valves; the ventral side is slightly indented, the posterior 
very little convex; the hinge-line is straight, posteriorly obliquely produced, 
provided internally with numerous small ligamental pits. The surface exhibits 
some indistinct plications and distant lines which mark the extent of the different 
successive layers of growth. 
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All the specimens examined have only the fibrous layer of the shell preserved ; 
and it seems probable that the concentric plications are more distinct when the 
uppermost glassy layer is preserved. In form the species closely resembles some 
Meline (= Perne ), but it has not the structure of the shell of this genus. 

Localities—South-west of Mulloor (common), Arrialoor, and Olapaudy, (zare) ; 
in sandstone. 

Formation.—Arrialoor group. 


GERVILLEA, Defrance, 1820, (see p. 392). 


GERVILLEA SOLENOIDES, Defrance, Pl. L, Fig. 5. 
( Vide Zittel in Denksch. Akad., Wien, xxv, pt. ii, p. 91). 

There is no specimen of this or any other species of Gervillea in our collection, 
nor in that formerly examined by Prof. Forbes and now deposited in the Museum 
of the Geological Society of London. D’Orbigny, however, gives a figure of a 
fragmentary specimen, said to have been received from Pondicherry, and identifies 
it with the well known European fossil characteristic of the middle and upper 
series of cretaceous beds. I have given a copy of d’Orbigny’s figure in order 
to complete here the information regarding the species of Pelecypoda recorded from 
the South Indian cretaceous rocks. 

The specimen is rather an imperfect one, but it does not appear to differ in 
any essential character from the European fossil. It is most probably from the 
Valudayur beds near Pondicherry. 


MELINA, Retzius, 1788, (see p. 395). 
Metina vaLipa, Sfoliczka, Pl. XXII, Fig. 1. 


Hel. testa magna, crassa, sub-quadrangulari, longa, postice late sub-rotundata ; 
margine cardinali rectiusculo, area cardinali interna lata, canalibus transversis, 
rectis — in speciminibus adultis circa 25 - instructa ; umbonibus moderate projicienti- 
bus, angustatis; infra wmbones insinuata, valde incrassata et hiante ; valvis modice 
applanatis striis et lamellis incrementi tectis. 


A very large and robust species of an elongately sub-quadrangular shape, with 
flattened valves and moderately projecting beaks. The hinge area is broad, and 
in adult shells provided with about 25 straight ligamental canals; its outer, or 
upper, margin is in perfect specimens almost quite straight. Below the beaks is 
a moderate insinuation, the edges of the byssal and pedal opening being very much 
thickened, marked with coarse lamellar striz of growth, extending internally 
sometimes to a depth of nearly two inches. Fragments of somewhat larger speci- 
mens than the figured one are, below the hinge, nearly one inch thick. The surface 
of the valves only exhibits concentric strize and lamellze of growth, very similar to 
those of IZ. Ricordeana, d’Orb. 

Localities—Karapaudy, in a brownish conglomeratic sandstone; near Poodoor, 
in a whitish calcareous sandstone. 

Formation.—Arrialoor group. 
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X. Order,—OSTREACEA., 


The principal characters of the species belonging to this order consist in 
the presence of a single, (the posterior), adductor, in the entirely disunited, cirrated, 
mantle margins, internally sometimes provided with ocelli, and in the small size 
of the foot. The gills are pectinate, one pair on either side, curved, but usually 
free, posteriorly ; the palps are also two in number on each side, united at the base 
across the front; the pedal muscles are very slightly developed or obsolete. 

The shells are of various shapes, generally somewhat depressed, equivalve or 
inequivalve, free or attached, in the former case the valves being usually eared at 
the side of the beaks, while in the latter the ears do not become distinctly developed 
from the body of the shell; hinge generally edentulous, with an internal or sub- 
internal ligament; adductor impression single, sub-central, generally more or less 
completely united with the posterior pedal scar. The outer layers of the shell 
are laminar, often largely cellular or cavernous; the inner are porcellanous. 

The OSTREACEA are, as an order, the only true monomyarian Pelecypoda, 
and this character, combined with the absence of any siphonal openings, inhalant or 
exhalant, the small size, or total obliteration, of the foot, as well as the not 
uncommon sessile habitat, place the order lowest in the system of the Pelecypoda. 
I have examined a few species of each family, and never found any distinct indi- 
cation of the anterior adductor. The single one present corresponds solely to 
the posterior adductor of other Pelecypoda, and cannot, therefore, be taken for a 
compound of the two, as is occasionally stated in conchological works. The 
mistake appears to have arisen from the small impression which the pedal muscle 
sometimes produces; it is only traceable in those species which spin a perma- 
nent byssus. The small development of the pedal muscle is a striking peculiarity 
in the anatomy of the OSTREACHA, as compared with the WYTILACEA. 
In the former, there is only a single pedal muscle present, becoming confluent 
with the upper part of the adductor in the free, not byssiferous, species; in the 
free byssiferous species it divides into two very short branches at the posterior 
end, and is attached above and quite close to the adductor; in the sessile forms it 
becomes quite obsolete. The anterior pair of pedal muscles is never developed ; 
there is, however, occasionally a small muscle present attaching the posterior 
end of the palps and the base of the branchia next to the adductor. The sexes 
are united in some, distinct in others. The mantle often forms duplicatures on 
the internal side, apparently for the purpose of hatching eggs. 

The order can be conveniently sub-divided into six families: Rapvzrp2, 
Prorinipz, SponpyLipz#, Osrreip2, Piacunip#, and Awourmpz. Of these, the 
Ravvtip# may be considered as the highest family, because they are always free 
and equivalve. 

In a geological point of view, the OSTRHACHA are a very important 
group of Pelecypoda, a great many species being recorded among the fossils 
characteristic of various formations; and taking the order as a whole, by far 
the greater number of species is extinct, as might be expected. When we estimate 
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the number of recent species at somewhat near 500, that of the fossil is certainly 
four times as large. However, the different families are not equally represented in 
the different formations. The Rapvzipz, Avowi.z, and Pxrorryrp# already occur 
in paleeozoic strata; but only the species of the last are numerous, represented by 
several peculiar types which again soon disappear. The S'roypyzrpH# and Osrrzrpa” 
are only known with sufficient certainty since the beginning of the mesozoic epoch. 
It is not improbable that most of the families have the maximum of their deve- 
lopment during the cretaceous period: with the Rapvzrp# and Osrerzrps it is 
certain, with the Pzcrryzpx% and Spoypyzipz probable, while the species of fossil 
Avyourip# are as yet few, and still fewer are the Pracunip2z. 


XLII. Funily,—RADULIDZ. 


The mantle margins of the animal of Radula are entirely disunited, thickened, 
provided with several irregular rows of elongated filaments of various sizes; the 
inner edge of the mantle is thin, produced all round, closed for some distance over 
the oral and less so over the anal region; on the internal side of each mantle leaf it 
forms an open loose bag in which the gills are placed. These are narrowly attached 
at the antero-inferior margin of the adductor, are of an elongately oval shape and 
loosely suspended in the bag; they consist of very fine, rather distant fillets. The 
palps are transversally elongated, short, internally striated; the two leaves of each 
pair are anteriorly united for a great part, and the pairs themselves are again united 
at the base across the front. The body is usually rather large, ovately elongated ; 
the foot anterior, placed some distance below the palps, elongated, sub-cylindrical, 
slightly dilated at the end, grooved above, and with a byssal gland at the base; the 
pedal muscles are not developed; the foot only appears as a narrowly produced 
thickening of the skin of the body. The adductor is placed rather posteriorly, not 
far from the hinge; it is of an oval shape; the rectum is grown to the posterior 
side of the adductor and has a short, free, tubular termination. 

I have examined the animals of two species, one of Radula, as restricted, and 
the other of the sub-genus Mantellum: they are quite similar. The large deve- 
lopment of the internal thin layer of the mantle, forming an open bag, appears to 
be destined for hatching the eggs, and is no doubt also an important organ for 
retaining water while swimming. There is a distinct byssal gland present, being 
able to spin a byssus, if required, but its secretion does not appear to be permanent. 

The shells are obliquely oval, inflated or compressed, gaping or closed, always 
equivalve and free; hinge margin on each side produced into short, unequal ears ; 
hinge area more or less developed, with a median triangular pit for the attachment 
of a partially internal ligament, sometimes with a byssal and pedal gape below the 
anterior ears. 

By far the greatest number of the species of Rapuzm# is extinct. Those 
belonging to Limea first occur in the Trias and continue up to the present time, 
but in very small numbers; the species of Radula are, on the contrary, already 
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met with in paleozoic beds, though also rarely. In the Trias, the number 
increases considerably, rising to about 80 or 40; the species belonging mostly to 
Radula (as restricted) and to Plagiostoma. From the jurassic period there must 
be about 120 species known: Plagiostoma is very largely represented; next comes 
Radula, then Limatula and the peculiar Ctenostreon. From cretaceous rocks 
there are at present about 204 species on record, and the number is still rapidly 
increasing with the examination of the various horizons of this period, in which 
the family evidently attained its greatest development. All the sub-generic divi- 
sions are found there represented; and very probably when our materials have 
been improved, it will be found convenient to arrange the costate forms, now 
generally referred to Radula, into several sub-genera. From tertiary beds there 
are barely more than 60 species known, and in the present time, this number 
has been reduced nearly by one-half. Of Zimea there are only four species known, 
but it is not improbable that a few of those described as Radule will be shown to 
belong to Limea. I will note some of those species. 

In comparing the cretaceous species known from the so-called Old Continent 
with those of the New Continent, it is noteworthy to observe that the present 
geographical distribution of the recent forms was already indicated at that early 
date, or perhaps it was even more marked. Out of the 204 species of cretaceous 
Radula and its sub-genera, there are only twelve which have been found in 
America. 

1. Radula, Klein, 17538, (Ostrae., p. 135, pl. ix, fig. 34, Lima, Brug., 1792). 
Shell obliquely sub-ovate, generally moderately inflated, equivalve, radiately ribbed 
or striated; beaks prominent, pointed, more or less distant from each other; hinge- 
line with unequal ears on either side, generally somewhat sloping from the beaks, 
with a small triangular area between them and a sub-median cartilage pit in it, 
extending somewhat internally ; muscular scar sub-centric, pallial line entire, both 
faint ; type, Radula lima, Linn., arecent species which already occurs in the mioeene 
strata of the Vienna basin. I can see no essential difference between the recent 
Mediterranean forms, those from the Red Sea and those from the Nicobar Islands, . 
where I collected the species in great numbers. 

The recent species are few and rather general in their distribution, though none 
of them are very common shells. Several useful sub-genera have been distinguished 
by H. and A. Adams in their “ Genera of recent Mollusca.” I have only little to 
add to these. 

la. The name Radula must be restricted for the type species R. lima, Linné, 
which is probably the same which Klein quotes as Rumphiana, and which occurs 
at the Nicobars. The shell is rather strongly radiately ribbed, oblique, moderately 
compressed, the anterior or concave side having a comparatively narrow gape. 
The ribs are either smooth, or concentrically striated, or squamose. ‘The cre- 
taceous period contains a large number of species belonging to this division, 


but some of them are rather of a peculiarly rounded shape, with inflated valves, 
approaching the next sub-genus, 
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1b. Mantellum, Bolten (1798), are called the narrow oblique forms, with 
thin, often almost hyaline, radiately ribbed, inflated valves, with very distant beaks, 
and a wide anterior gape; the type is Radula hians, Gm. (1 Ostrea). 

le. Acesta, H. and A. Adams, 1855, was proposed for the recent R. excavata, 
Chem., an elongated, moderately compressed shell, with rather fine radiating ribs, 
oblique in form, with the anterior ear very small, the posterior much larger, and 
with the cartilage pit situated obliquely under beak, being excentric. Species 
of this sub-genus already occur in the cretaceous period. 

ld. Plagiostoma, Sow., 1812, (Min. Conch., i, p. 175), must be reserved for 
the species of the type of the liassic Pl. gigantea, for which it was originally 
proposed. Itisa very well marked group of fossil, especially mesozoic, Radule, 
of a semi-ovate or sub-triangular shape, with nearly smooth or finely radiately 
striated surface, the striae being generally only conspicuous at the sides of the 
valves, but nearly obsolete in the middle; the ears are thick and unequal, the 
anterior being smaller, and the cartilage pit is oblique and triangular, generally 
very deep. 

le. Limatula has been proposed, 1839, by Searles Wood for a characteristic 
group of species of the type of &. sub-auriculata, Mont., the shells being narrow, 
tumid, and almost equilateral, very little oblique; and the radiating striee or ribs 
are only developed in the median portion of the valves. The type is well marked 
already during the jurassic, and the species are especially numerous during the 
eretaceous period. . 

If. Ctenoides was used, 1753, by Klein for the almost equilateral, slightly 
oblique, long, species of the type of Radula scabra, Born. The shells are hardly 
gaping in front, the anterior margin almost straight, instead of being concave, 
and the radiating ribs are numerous and scabrous. Species of this sub-genus also 
occur in cretaceous rocks. 

lg. Ctenostreon, Eichw., 1867, (Leth. Ross., xme livr., p. 455). Sub-zequi- 
valve, with strong radiating ribs, the large anterior margin above, or at the side, 
with a distinct byssal sinus; type, C¢. distans, Eichw.., 1. cit., p. 456, from the 
Neocomien of Russia, This is another well marked group of generally large and 
strongly ribbed Radule, the shell of which is often irregular, like that of some 
Hinnites ; when adult, it is characterised by the presence of a deep insinuation in 
the anterior ear for the byssus, but in young shells this insinuation is hardly more 
developed than in other allied forms. Lima proboscidea of Sowerby from jurassic 
deposits is another species of the sub-genus, and there are a few other mesozoic 
forms which may be referred to it. 

2. Limea, Bronn, 1831, (Italien’s Tertizrgeb., p. 115). Shell obliquely 
roundly ovate, generally considerably inflated, radiately ribbed, slightly gaping in 
front; beaks prominent; hinge-line slightly sloping and eared on both sides; cardinal 
margin internally with numerous teeth, divided in the middle by a triangular car- 
tilage pit; muscular scar faint, sub-central ; type, Ostrea strigillata, Broce., 
from tertiary deposits of Italy. Fossil species are known from the Trias in all 

51 
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the successive formations, but they are always rare. One recent representant, 
L. Sarssii, Lovén, has been found in the Norwegian Sea. Fossil species occur 
through all the mesozoic and tertiary deposits from the Trias, but are always 
scarce. 


List OF CRETACEOUS SPECIES OF RADULIDEA. 


Radula and its sub-genera. 

For reference of the first 159 species quoted, see “ Cat. des Lima cretacées connues,” Pictet 
and Campiche, (Paléont. Suisse, vme ser., 4™° partie, p. 161, et seq.). In the present list I shall 
add the sub-generic names in parentheses. 


a. Fyrom the Neocomien (incl. Urgonien et Valangien) of Europe. 

1-10.—Radula Carteroniana, d’?Orb., R. [Acesta] Dubisiensis, P. and C., R. [Acesta] Or- 
bignyana, Math., R. Villersensis, P. and C., R. longa et plana, Rem., R. [Plagiostoma| neocomi- 
ensis, Orb. R. [Plagiostoma] capillaris, P. and C., R. [Acesta] undata, Desh., R. [Acesta] 
Lorioli, P. and C. 

11-20.—R. subrigida, Rem., R. stricta, Rem., Rk. Gillieroni, Lor., R. [Plagiostoma] Berrias- 
ensis, Pict., R. [Plagiostoma| Dumasi, Pict., R. [Plagiostoma| Bolina, d’Orb., R. [ ? Acesta] 
Varapensis, Loriol, R. [? Ctenoides] Essertensis, Loriol, R. |? Acesta| Sancte-crucis, P. and C., 
R. Arzierensis, Lor. 

21-30.—R. [ ? Plagiostoma| Robinaldina, d’Orb., R. [Plagiostoma] Aubersonensis, P. and C., 
R. [Plagiostoma] Vigneulensis, P. and C., R. [Ctenostreon] pseudo-proboscidea, Lor., R. Ltalloni, 
and C., R. Royeriana, d’Orb., R. Germani, P. and C., &. gemmata, P. and C., RK. seulpta, 
and C., 2. Nicoleti, P. and C. 

31-38.—R. Moreana, a’ Orb., R. exquisita, Lor., R. Rusillensis, P. and C., R. Galloprovincialis 
and Massiliensis, Math., R. [Limatula] Tombeckiana, and Kk. [Limatula] Dupiniana, VOrd., 
hk. [Limatula| semicostata, Rem. 


Te 


b. From the etage Aptien and Gault of Kurope. 

39-40.—R. Cottaldina, d’Orb., R. expansa, Forb. 

41-50.—R. lingua, Forb., R. (Limatula] semisulcata, Sow.,* LR. [Plagiostoma] hispanica, 
Coq., R. [? Acesta] Eucharis, Coq., R. [Acesta] Rauliniana, d’Orb., R. [Acesta] Vraconensis, 
P. and C., &. Itieriana, P. and Roux, R. depressicostata, P. and C., R. Ricordeana, Cott., R. al- 
pina, P. and Roux. 

51-55.—R. Sabaudiana, P. and R., R. Saroneti, P. and R., R. [Plagiostoma] albensis, d’Orb., 
R. [Plagiostoma] montana, P. and R., R. [ ? Plagiostoma| Rhodaniana,t d’ Orb. 


c. From middle and upper cretaceous beds of Europe. 

56-60.—R. [? Ctenoides] subovalis, Sow. (Trans. Geol. Soc., Lond., 2nd ser., iv, pl. 17, 
fiz. 21), R. [Acesta] clypeiformis, d’Orb., R. [Plagiostoma] simplex, d’Orb., R. [Ctencides] rapa, 
GOA) IES aonsanuac [Ctenoides] ? frondosa, Duj., (tecta, d’Orb.). 

61-70.—R. Reichenbachii, Gein., R. Galliennei, d’?Orb., R. Astiertana, d’Orb., RK. elongata, 
Sow., R. Farrigdonensis, Sharpe, R. intermedia, d’Orb., R. Cenomanensis, d’Orb., R. [Acesta] 
ornata, d’Orb., R. [Plagiostoma] semi-ornata, d’Orb., R. [Acesta] sub-consobrina, d’Orb. 


* Nilsson’s and Sowerby’s figures under the same name do not represent the same species. 


t+ This may prove to be a Limea. 
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71-80.—R. [Limatula] sub-equilateralis, d’Orb., R. [Acesta] sub-abrupta, d’?Orb., R. Varu- 
sensis, WOrb.,* LF. Moutoniana, d’Orb., R. Eolis, d’Orb., R. Calypso, d’Orb., R. [? Acesta] 
pennata, d’?Arch., R. [Plagiostoma] rectangularis, d’Arch., R. resecta, d’?Arch., R. Renauviana, 
Math. 

81-90.—R. Boreani, Coq., R. [ ? Acesta] aspera, Mant., 2. [Ctenoides] granosa, Sow., 
R. Rotomagensis, d’Orb., R. ?...... [Ctenoides] tecta, Goldf., R. plicatilis, Duj., R. 7... (multicostatat 
apud d’Orb.), 2. [? Ctenoides] Bangasiana, d’Orb., R. Coniacensis, d’?Orb., R. Rambaudi, Coq. 

91-100.—R. Trigeri, Coq., R. Marticensis, Math., R. Duyjardini, Desh., R. pulchella, d’Orb., 
R. granulata, Nilss., R. [Plagiostoma] Santonensis, d’Orb., R. intercostata, Duj., R. Ligeris, Duj., 
R. Bourgeoisiana, A’?Orb., R. [Plagiostoma] maxima, a’? Arch. 

101-110.— 2. Rochebruni, Coq., R. Arnaudi, Cog., R.? ...... (aspera, A’Orb.), R. Dutem- 
pleana, WOrb., R. pectinata, d’Orb.,t BR. [Ctenoides] divaricata, Duj., R. [Ctenoides] obsoleta, 
Duj., 2. elegans, Nilss., R. [Limatula] elegantula, d’Orb., R. [?Plagiostoma| Toucasiana, d’Orb. 

111-120.—R. [Plagiostoma| Hoperi,§ (includ. Wantelli, Brong. et d’Orb., P. punctatum, 
Nilss., and Goldfussi, Hag.), R. [Plagiostoma] Sowerbyi, Geinitz, (Quadersandst., p. 192), 
R. Marrotiana, d’Orb., R. [Plagiostoma] difficilis, A’Orb., R. truncata, Goldf., R. Baylei, Coq., 
R. [Plagiostoma] ficoides, Coqg., R. [Plagiostoma] inornata, Coq., R. dissimilis, Coq., R. [ ? Pla- 
giostoma| tumida.|| 

121-130.—R. [Plagiostoma| Paqueront, Coq., R. Carolina, d’Orb., R. [Ctenoides] tecta, Goldf., 
R. equicostata, Gein., R. pseudocardium, Reuss, R. [Ctenoides| amygdaloides, Rss., R. laticostata, 
Rem., 2. [Limatula] septemcostata, Rss., (R. Reussi, A’Orb.),4 R. multicostata,** Geinitz. 

131-140.—R. carinata, Minst., BR. [2 Acesta] subplana, d’Orb., (=Lima plana, Reuss) ; 
R. undulata,t+ Rss., BR. [Plagiostoma| levissina, Rss.. R. [Plagiostoma] decalvata, Rss., R. 
interstriata, Gein., R. [Limatula] paucicostata, Rss. R. [Limatula] decussata, Minst., 
R. [2 Acesta] dichotoma, Rss., R. minuta, Goldfuss. 

141-150.—#. ovata, Nilss., R. canalifera, (including multistriata, Gein., according to Giimbel, 
Miinch. Akad. Abhand., x, p. 560), 2. squamifera, et muricata, Goldf., R. Forchhammerit, Dunkeri 
et Geinitzi, Hagenow, R. denticulata et pusilla, Nilsson, R. [Plagiostoma] striatissima, Reuss. 

151-160.—2R. [Limatula] angusta, Reuss, R. rarispina, Zittel, R. [Plagiostoma] Hérnesi 
et Haidingeri, Zitt., R. Pichleri, Zitt., R. Bronni, Alth, R, inflatatt et dentata, (1851)tt Miiller, 
R. [Ctenoides] nua, Giimbel; &. |? Ctenoides] nobilis, Goldf., (Inoceramus idem, Petref. Germ., ti, 
pl. 118, fig. 3), stated by Bosquet (Staring’s Bodem v. Nederland, ii deel,) to be a Radula. 

161-163.—R. [Plagiostoma] nuda, R. Sarthensis, and R. [Acesta] lineolata are figured by 
Guéranger in his Album paléont.de Ja Sarthe, &c., 1867, pl. xxiii, fig. 25, and pl. xxiv, 
figs, 8 and 15. 

* Stated to be allied to R. [Ctenostreon] proboscidea. 

+ The French species is stated to be different from FR. multicostata, Geinitz, (1839), non R. multicostata, Sow. 
a recent species. 

t Quoted as “ pectita” by Gabb and by Pictet and Campiche. 

§ A similar species is noticed by Kunth from Lower Silesia (Zeitsch. der Deutsch. Geol. Gesellsch., 1863, xxv, 
p. 726. 

|| Quoted by Pictet and Campiche as “ nwmida.,” 

@ Giimbel (Abhandl. Akad. Miinch., x, p. 560,) is of opinion that Reuss’ original identification of the species 
with Sowerby’s elongata was correct. 

** Eichwald (Leth. ross., xme livr., p. 459,) quotes this species also from some nummulitic beds in the Crimea: 
are these eocene or cretaceous? Nummulites would not necessarily seem to be eocene, since their occurrence in 
cretaceous beds is believed to have been satisfactorily proved. 

++ Giimbel (Abhandl. Akad. Miinch., x, p. 560,) notices an allied, but distinct species from Bohemia. 

tt Non R. inflata, Chem., nec &. dentata, Sow., both of which are recent species and belong to the sub-genus 


Mantellum. 
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164.—R. procena, Giimbel, (Geognost. Beschreibg. Ostbay. Grenzgeb., 1868, p. 767), allied 
to R. Cenomanensis, A’?Orb.; from Betzenstein (Bavaria). 

165.—2R. guestphalica, Schloenbach, (Neues Jahrb. f. Mineral. for 1869, extract of ‘ Beitrag 
zur Altersb. d. Griinsandes’, &c. &c., p. 27), has the form of a Plagiostoma, but the valves are rather 
distinctly ribbed and appear to have been gaping as in Mantellum, The species is from the Green- 
sand of Rothenfelde, near Osnabriick (Germany). 

166.—R. [2 Plagiostoma] Althi, Favre, Descript. moll. foss. de Lemberg en Galicie, 1869, 
p. 138, pl. xii, fig. 20. 

167-168.—R. [Limatula] subcarinata et Archiacana, Briart et Cornet, Foss. de la meule 
de Bracquegnies, pp. 50 and 51, Mém. Cour, Acad. Belgique, vol. xxxiv, 1869-70. 

169.—R. [? Plagiostoma] acutirostris, Hichw., (Leth. ross., xme livr., p. 471,) is noted 
simply from silicious cretaceous beds in the Govt, Orenburg. 


Doubtfully cretaceous. 

170.—Ctenostreon distans, Eichw., is placed by its author in the Neocomien, though it 
appears more probable that the Khoroschowo beds belong to the Jura, (Leth. ross., xme livr., 
p. 456). 

171-175.—R. [Plagiostoma] Fischeri, Bichwald, (ibidem p. 464), &. decemcostata, Trautsch., 
(ibid. p. 466), 2. planicosta, Trautsch., (ibid. p. 467), &. [ ?Plagiostoma] irregularis, Hichw., 
(ibid. p. 475), and R. [Playiostoma] incrassata, Eichw., (ibid. p. 476), are also placed by Eich wald 
in the Neocomien, but whether correctly or not remains yet to be proved. 


d. From Africa. 
176-178.—R. [Plagiostoma] Grenieri, R. Flattersi, and Delettrei of Coquand are the only 
species known from Algiers, (Geol. and Paléont. Prov. Constant., p. 214). 


e. From America. 

179-186.—R. acutilineata, Conr., erenulicosta, Roemer, denticulata, Gabb, leonensis, Con., 
pelagica, Mort., reticulata, Lyell and Forb., squarosa, Gabb, and Wacoensis, Remer, are cited from 
North America in Check-list inv. foss., Smith. Misc. Coll., 1864, No. 177, p. 7. 

187-188.—R. [7 Plagiostoma] microtis, Gabb, L. [ ? Limatula| appressa, Gabb, Pal. Cali- 
fornia, vol. i, pp. 202 and 203. 

189-190.—R. Shastaensis et multiradiata, Gabb, ibid. vol. ii, p. 201. 


jf. From Asia. 

191-204.—R. [Plagiostoma] nudata, Ootatoorensis, et (? P.) interpunctuata, R. insignis, inter- 
plicosa and seabricula, R. [Limatula] persimilis, R. [Ctenoides] tecta, Goldf., R. [ ? Ctenoides] 
scaberrima, R. [Acesta] obliquistriata et scrobiculata, R. [Ctenostreon] complanata, will be described 
from the South Indian cretaceous deposits: of these only &. ¢ecta is to all appearance undistinguish- 
able from European specimens, but several others exhibit marked relations to European species ; thus, 
for instance, R. scabricula to R. granulata, Goldf., R. interplicosa to R. carinata, Miinst., R. per- 
similis to R. semisuleata, Nilss. Besides these I shall have to notice three forms which are no 
doubt distinct from any others, but the present materials are not sufficient for specific identification. 


Timea. 

205-206.—L. exigua et diplex are quoted by Eichwald from Neocomien beds, but these may 
also be jurassic (Leth. Ross., xme livr., p. 477). 

207.—L. Cenomanensis, Guéranger, Album pal. d. 1. Sarthe, 1867, pl. xxiv, fig. 9. 

203.—L. Oldhamiana is the only species which occurs in the South Indian cretaceous deposits. 
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RADULA, Klein, 1758, (see p. 412). 
1. Raputa [Puaciostoma] nupata, Stoliczka, Pl. XXIX, Fig. 2. 


R. | Plag.| ovato semirotundata, antice oblique sub-truncata, paulo inflata, 
levigata, striis incrementi minutissinis, et in declivitate antica ac postica striis 
nonnullis radiantibus tecta, primis leviusculis, alteris scabriusculis ; wmbonibus pro- 
minulis, obtusis; auriculis inequalibus, antica minima, postica multo majore ; lunula 
longa, profunde excavata. 


This species is distinguished by its semi-circularly ovate shape, slightly convex 
valves, and by the conspicuously scabrous radiating strize on the lunular region ; 
the anterior ear is very small, not visible in a lateral view of the shell. These 
characters easily separate the species from Plag. Sowerbyi, Gein., which has a 
somewhat similar form. 

Localities —Olapaudy, in a brownish ferruginous rock; Karapaudy, in whitish 
sandstone. Only one specimen from each locality was examined. 

Formation.—Arrialoor group, 


2. Rapuna [PLaciosroma| OoraroorEnsis, Stoliczka, Pl. XXIX, Fig. 3. 


R. | Plag.| magna, semiovata, tumida, sub-levigata, antice et postice sepiusque 
prope marginem ventralem costulis levigatis radiantibus notata, striis inerementi 
minutissimis, extra medium sulculis nonnullis fortioribus intersectis ; auriculis parvis, 
antica minima. 


A large, rather oblique, semiovate, and moderately tumid shell, apparently 
slightly gaping in front and behind; the surface is anteriorly and posteriorly, and 
often also near the ventral margin, marked with radiating slightly prominent ribs. 
The oblique form and uniform convexity of the valves distinguish this from: other 
known cretaceous species. 

Locality.—Ootatoor, in a pale brown earthy limestone. 

Formation.—Ootatoor group. 


3. Rapvuua [? PLacrostoMa] INTERPUNCTUATA, Stoliczka, Pl. XL, Fig. 5. 
Rad. testa oblique ovata, valva dextra moderate convexa, margine antero-ventrali 


truncato, postico convexo; superficie costulis planis, radiantibus undique ornata, 
lineis impressis, multo angustioribus et dense punctuatis separatis. 


The obliquely ovate shape of the single, figured valve, which is slightly convex, 
and on the entire surface ornamented with flat, radiating ribs, separated by finely 
punctated, impressed lines, indicate a species distinct from any other cretaceous 
Radula. The posterior ear is distinct, but the anterior hardly visible, and the beak 
somewhat injured in the specimen. ‘This makes the sub-generic determination 
somewhat doubtful, though the general character agrees better with Plagiostoma 
than with any other sub-genus. 

Locality.—N orth-east of Ootatoor, in a yellowish brown limestone. 

Formation.—Ootatoor group. 
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4. RADULA INSIGNIS, Stoliczhka, Pl. XXX, Fig. 9. 


Rad. valva dextra magna, crassa, oblique ovata, modice convexa costis (9 majo- 
ribus) radiantibus, leviter curvatis, sub-tuberculatis, hic et illic minoribus interpositis, 
ornata, in declivitate antica et postica sub-obsoletis ; lunula profunda. 


Only a single valve of this beautiful species has been obtained; the umbonal 
part with the upper edges of the ears is not preserved, but the remaining portions 
are sufficient to show the generic characters of the shell. It is ornamented with 
nine strong sub-tuberculated ribs and a few less distinct or nearly obsolete ones on 
the anterior and posterior declivities. Towards the umbo the strong ribs also seem 
to become less marked, while a number of thinner ribs make their appearance, 
especially when the outer glassy layer of the shell is decomposed. 

Locality.—Near Moraviatoor, in a sandy limestone. 

Formation.—Ootatoor group. 


5. Rapvta sp. indet. 


A fragmentary valve of a large species of Radula was found in the coarse 
conglomeratic sandstone north of Kunnanore. It is of a broadly semiovate shape, 
somewhat resembling Radula Aubersonensis, Pict. and Camp., (Pal. Suisse, vue ser., 
4°° part., pl. 164, figs. 1-2), marked with about 26 radiating, strong, flattened ribs. 
The umbo and the ears are broken off, and as the shell surface itself also is not 
well preserved, I shall for the present defer naming the species. 

Formation.—Arrialoor group. 


6. Rapvta sp. indet. Pl. XL, Fig. 4. 


Another small costate valve of a Radula (or Limea) has been found in the 
earthy limestone west of Penangoor. It somewhat resembles in general character 
Limea Oldhamiana, but the ribs are more compressed and a little more distant ; 


14 in number. The surface is, however, not sufficiently preserved for a satisfactory 
determination of the species. 
Formation.—Ootatoor group. 


7. RADULA INTERPLICOSA, Stoliczka, Pl. XXX, Figs. 10—11. 


Rad. oblique sub-ovata, inflata, radiatim multicostata, costis majoribus circa 30, 
equidistantibus, acutis, antice et postice multo minoribus, et prope auriculas fere 
obsoletis, in interspatiis costulis tenuibus alternantibus instructa, costis et costulis 
minute granulatis ; area ligamentali valde declivi, medio triangulariter excavata. 


Shell obliquely ovate, tumid, ornamented with about 30 sharp ribs which al- 
ternate with much thinner ones; on the anterior and posterior declivity the ribs 
are finer, and near the ears they become almost quite obsolete: all the ribs are 
finely granulated. 
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Very closely allied to BR. carinata, Minster, which appears to be a somewhat 
higher shell, with the intermediate ribs obsolete on the posterior part of the shell, 
while in the Indian form the intermediate ribs are all distinct when the shell sur- 
face is well preserved. Besides that, the granules on the ribs are much less deve- 
loped in carinata than they are in interplicosa. 

Locality.—In a whitish sandy limestone at Ninnyoor; rare. 

Formation.—Arrialoor group. 

A species, quite similar in form to R. interplicosa, occurs in a brownish lime- 
stone near Coonum, in a yellowish limestone near Odium, and in a pinkish sandy 
limestone near Moraviatoor; but all the specimens are mostly casts. One shows 
portions of the shell surface preserved, on which intermediate lines are traceable 
between the larger ribs; but this character is not sufficient to decide upon the 
identity of the two forms. All three last quoted localities belong to the Ootatoor 
group. 


8. RapvLa sp. indet., Pl. XXXVI, Fig. 6. 


Two fragmentary right valves of a peculiar species of Radula were found in 
a light grey sandstone south-east of Arrialoor; they are obliquely ovate, moderately 
tumid, with unequal ears, and covered with numerous rather fine radiating ribs, 
scaly when well preserved. The two specimens evidently indicate a more tumid 
species than Rad. obliqui-striata, but they are not sufficient for specific deter- 
mination. 

Formation.—Arrialoor group. 


9. RADULA SCABRICULA, Stoliczka, Pl. XXX, Fig. 8. 


Rad. valva oblique rotundato-ovata, tumidula, parva, radiatim circa 24—costata, 
costis trispinulosis, series mediane spinulis vel tuberculis ceteris paulo majoribus, 
interspatiis angustis, rugulosis; auriculis parvis; wnbone paulo exstante, breviter 
acutato. 

A small, slightly oblique, roundly ovate, and rather tumid shell, with the beaks 
obtusely pointed and slightly prominent beyond the cardinal margin; the surface 
is marked with about 24 radiating ribs, each of which is provided with three rows 
of small spinulose tubercles, the median being a little larger than the lateral ones ; 
the interspaces between the ribs are finely concentrically rugose, these concentric 
rugose lines becoming more distinct on the anterior or posterior declivities of the 
shell, where the radiating ribs decrease in size. 

The species is closely allied to R. granulata, Nilss., differing from it by a more 
rounded shape, by the ribs being covered with small spinulose tubercles of sub- 
equal size instead of spinulose scales, and by the rugose lines in the furrows 
separating the ribs. 

Locality.—Comarapolliam, in soft, coarse sandstone. Only a single left valve 
has been examined. 

Formation.—Axrialoor group. 
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10. Rapvuxa [Limatrvuna] persimiuis, Stoliceka, Pl. XXIX, Figs. 4-5. 


R. [Lim.] testa elongata, paulo obliqua, inflata, antice et postice leviter convexa, 
infra sub-rotundata, medio costulis tenuibus 15-20, radiantibus, striis imerementi 
minutissimis, confertissimis et nonnullissulcis profundioribus intersectis, tecta ; wmbo- 
nibus tumidis, angustis, modice projicientibus ; auriculis parvis, ad marginem superum 
paululum incrassatis, declivis, iv utroque latere submargine leviter insinuatis ; area 
cardinali obliqua, medio fovea triangulart ligamentifera, lata, instructa. 


Shell elongated and rather inflated, slightly oblique, with somewhat com- 
pressed, tumid, and moderately projecting umbones; the margin of the ears is 
slightly thickened ; the median convexity of each valve is marked with 15-20 radiat- 
ing ribs, sharp, but not much prominent, slightly rugose by the numerous and fine 
striee of growth, and intersected by a few more distant narrow grooves indicating 
stages of growth. Young shells have sometimes only 15 radiating ribs; they are 
always more inflated and narrower when compared with full grown specimens, in 
which the number of ribs rises to 20. 

This species is very closely allied to some of the forms which are usually 
referred to R. semisulcata of Nilsson. There are, however, at least two different 
species mixed up under this name. Sowerby’s semisulcata from Blackdown is 
distinct from that of Nilsson, and it is not certain whether the form delineated 
by Goldfuss under that same name does also not refer to a distinct species, while 
that figured by d’Orbigny comes very close to Nilsson’s type. The Indian 
form differs from all these by the more distant and almost smooth radiating 
ribs; but their number agrees especially with Goldfuss’ semisulcata: the only 
difference between the two is, that the European form is a little shorter than the 
Indian. D’Orbigny’s semisulcata has the ribs very distinctly spinulose and is 
less inflated than persimilis. 

Localities —Near Poothoor and Kullay, in a yellowish brown limestone, and 
north of Odium, in a brown sandy limestone. 

Formation.—Ootatoor group. 


11. Rapvuta [Crenorpes| tects, Goldfuss, Pl. XXX, Fig. 12. 


1836. Lima tecta, Goldfuss, Petr. Germ. ii, p. 91, pl. 104, fig. 7. 

1837. ?Lima frondosa, Duj., Mém. Soc. Géol., 17 ser., pt. ii, p. 227, pl. 16, fig. 10. 
1839. Lima lamellosa, Remer apud Geinitz, Char., pt. i, p. 23. 

1841. Lima tecta, apud Roemer, Verst. Nordd. Kreid., p. 58. 

1843. ?Lima ,, d’Orbigny, Pal. france. terr. cret., iii, p. 547, p. 419, figs. 5-8. 
1867. Lima ,, Guéranger, Album paléont. de la Sarthe, pl. xxiv, fig. 11. 


R. | Cteno.| testa elongate sub-ovata, paulo obliqua, convexe compressiuscula, 
antice oblique sub-truncata, auriculis magnis inequalibus et umbonibus depressius- 
culis instructa, costulis confertis radiantibus, sepe irregulariter dichotomis, atque 
lamellis 16-20 concentricis, exstantibus et in auriculas continuis tecta. 

IT can see no difference between Indian specimens of this characteristic 
species and those from Europe. When the ears are broken away, the shape of the 
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shell becomes rather regularly semiovate. In this state it appears to have been 
figured as L. frondosa by Dujardin, with which d’Orbigny identifies a frag- 
mentary specimen from the turonien. Pictet and Campiche question this iden- 
tification; but if d’Orbigny’s species be the same as the one figured by 
Guéranger, I hardly think that it could be considered as a distinct species. 

Locality.—N orth of Poodoopolliam, in a light-coloured sandy limestone. 

Formation.—Arrialoor group. 

The species is a characteristic upper cretaceous fossil; it has been found at 
numerous localities in France and in Germany. 


12. Rapua [? CreNorpEs] scaBeRRIMA, Stoliczka, Pl. XXX, Fig. 1. 


Rad. { Cteno.| testa oblique ovata, valvis lente convexis, superficie undique 
costulis radiantibus confertissimis, fortioribus et tenuioribus alternantibus, omninis 
scaberrimis, ornata; auriculis sub-equalibus, radiatim crasse costulatis, costulis 
spinulosis, auricula postica altera majore, ultima infra marginem superiorem leviter 
insinuata. 


An obliquely ovate, moderately convex shell, with rather large subequal ears, 
the umbones only slightly projecting beyond them; the surface is covered with 
very closely-set radiating ribs, thicker and thinner ones alternating, and all are 
so densely ornamented with sharp spinous scales that the surface receives the 
appearance of a fresh file; it is, however, rarely that these scales remain well 
preserved ; near the umbones particularly they soon wear off. On the larger 
posterior ear, the radiating spinulose ribs are considerably stronger than on the 
anterior one. 

Locality.—Near Olapaudy, in a brownish ferruginous rock. 

Formation.—Arrialoor group. 


13. Rapuna [Acesta] oBLIQUI-stRIATA, Forbes, Pl. XXX, Figs. 2-5 and 18. 
1846. Lima obliqui-striata, Forbes, Trans. Geol. Soc., London, vii, p. 154, pl. 18, fig. 13—eadem auctorum. 


R. | Acesta\ testa obliqua, sub-ovata, lente convexa, antice oblique truncata, 
lunula paulo excavata, superficie costulis radiantibus numerosis, aut muricatis, aut 
sublevigatis, prope umbones obsoletis, tecta; awricula antica minima, postica distincta, 
margine superiore declivi, fovea ligamentali paulo excentrica. 


The form of the shell slightly varies from narrowly to broadly semiovate, as 
indicated in the figures quoted above; towards the periphery the shell is always 
markedly flattened. The radiating ribs are very numerous and close together, 
and when well preserved, ornamented with numerous spinulose scales; near the 
beaks they generally become obsolete, and near the periphery their straight direc- 
tion is often made slightly to deviate by concentric lines of growth. The anterior 
ear is very small, as in all species of Acesta, the posterior considerably larger and 
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obliquely descending; the ligamental pit lies below the beak, somewhat posteriorly 
from the centre. ‘ 

Localities —Near Comarapolliam and north of Arrialoor, in coarse silicious 
sandstone; near Poodoopolliam, in white earthy limestone. 

Formation.—Arvialoor group. 

There are two species which deserve notice, as being closely allied to the Indian 
species: R. Rauliniana and ornata of d’Orbigny; the former is from the Gault, 
and differs only by a slightly more expanded posterior ear; the other is upper 
eretaceous, and has the anterior side somewhat more incurved. A comparison of 
well preserved specimens of these, and one or two closely allied species from 
the German upper cretaceous beds, would be very desirable, as, for instance, 
R. aspera, Miinst., particularly the form figured by Reuss from Bohemia. 


14. Raputa [Aczsta] scropicunata, Stoliczka, Pl. XXIX, Fig. 6. 


R. | Ac.] testa late semi-ovata, obliqua, compressiuscula, antice recte sub-truncata, 
postice rotundata, auriculis parvis, antica minima, lunula paulo excavata ; superficie 
striis vel costulis radiantibus, sub-obsoletis, scobinatis, in parte antica magis distinctis: 
notata. 


Shell rather broadly semiovate ; valves slightly convex, anteriorly truncate ; 
ears small, the anterior scarcely visible in a side view; lunula slightly excavated ; 
surface marked with indistinct radiating scaly ribs, or rather striz, somewhat more 
distinct on the anterior portion of the shell. Sometimes the scales wear off on the 
ribs altogether, while the cross lines connecting them, and situated in the furrows 
between the ribs, partially remain preserved, and this gives the shell quite a dis- 
tinct appearance from that it originally possessed. The largely ovate, almost 
semicircular, and rather compressed shape of the valves readily distinguish the 
present species from any other known from cretaceous rocks; it in some respect 
resembles the shape of Plagiostoma. 

Locality —Near Olapaudy, in a brownish ferruginous rock. 

Formation.—Arrialoor group. 


15. Raputa [Crenostreon] compranata, Stoliceka, Pl. XXX, Fig. 14. 


R. [ Ctenost.| valva sinistra elongata, deplanata, medio costis 10, radiantibus, 
crassis notata, antice et postice levigata ; auriculis magnis, postica minore, antica, 
majore, ad marginem inferiorem (lateralem) simplici, ad anticum (superiorem) 
paulo incrassata et in latere interiore sulco latiusculo instructa. 


Only a single valve of this interesting species was found; it belongs to the 
sub-genus Ofenostreon, the larger anterior auricle being internally provided with 
a shallow but distinct groove for the passage of the byssus; at the margin itself 
the groove is indicated by a very slight insinuation (which is scarcely sufficiently 
indicated in fig. 14, pl. xxx). The left valve is very slightly convex and marked 
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with ten strong radiating ribs, the anterior and posterior portion of the shell being 
smooth. 

Locality.—Cullpaudy, in a whitish coralline limestone. 

Formation.—Ootatoor group. 


LIMEA, Bron, 1831, (see p. 418). 
1. Limea Ovpnamtana, Stoliceka, Pl. XXX, Figs. 6-7, and Pl. XXXVI, Fig. 5. 


L. testa oblique obovata, tumidula, costis radiantibus 12-14, acutatis, longitudi- 
naliter sepe imdistincte striolatis seu costulis filiformibus alternantibus et alteris 
lineis incrementi confertissimis transeuntibus ornata ; auriculis parvis, fere equalibus ; 
fovea ligamentali triangulari, profunda, margine cardinali in utroque latere dentibus 
4-5, obliquis, externis ceteris minoribus, instructo. 


The surface of each valve is marked with 12-14 strong radiating sharp ribs, 
which are finely striolated, and sometimes there is a fine rib visible in the inter- 
spaces. The ears are nearly quite equal, and each is internally provided with 
four or five small oblique teeth; the ligamental pit is triangular, median, and 
very deep. 

The ornamentation of this interesting species closely resembles that of Radula 
Reichenbachii, Gein., but the ribs are more numerous and sharp. It also closely 
resembles Limea Cenomanensis, Guér., but is evidently a more oblique shell. 

Locality.—Stripermatt, in a coarse conglomeratic sandstone. 

Formation.—Arrialoor group. 


XLII. Family, PECTINID. 


The animals have the mantle margins somewhat thickened, flattened inter- 
nally, provided with several rows of elongated unequal cirrhi; those on the external 
edge are usually longer and possess at their inner bases a row of ocelli; gills long, 
semicircularly curved, attached to the anterior and lower base of the adductor, each 
leaf is doubled on itself, but the duplicature does not reach the base, the poste- 
rior ends are free ; the fillets composing the gills are very loose; labial palps sub- 
triangular, transversally elongated, short, truncate at the end, smooth externally, 
and more or less distinctly pectinately striated internally, narrowly united in front ; 
foot small, subcylindrical, sometimes a little flattened at the end, anteriorly grooved, 
and at the base with a gland, often secreting a bundle of thin, long byssal threads ; 
adductor subcentral, subeylindrical, short, but very strong. The pedal muscle is 
very short; in those species which do not develop a byssus it is confluent with the 
upper muscular mass of the adductor; in others which secrete a byssus it is elon- 
gated, and the short ends are attached to the valves at the upper posterior end of 
the adductor. The rectum is thin and very long, grown to the posterior side of the 
adductor, with the end produced into a free tube, reaching as far as the termi- 
nation of the gills. 
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The shells are ovate or rounded, more or less equilateral, equivalve or in- 
equivalve, with one valve attached, or with both free, the valves being auricled at 
both sides of the beak, and the anterior ear of right valve generally provided with 
a short byssal sinus at its base; ligament marginal, cartilage internal, usually 
filling out a triangular pit in the umbonal region ; adductor scar rounded. 

The number of fossil species belonging to the present family is very great; 
they already appear in the oldest sedimentary deposits and continue up to the pre- 
sent time, there being over 200 recent species known. Comparing with this the 
numerous fossil species in the different formations, it is seen that those of the 
cretaceous period are more than equal to it; during the eocene formation it is con- 
spicuously less. On the whole, the fossil species are much more numerous than the 
recent ones. 

1. Avieulopecten, M*Coy, 1855, (British Palseoz. rocks and fossils, p. 392). 
Shell somewhat inequivalve, more or less inequilateral, being often extended poste- 
riorly, with both valves moderately convex and broadly rounded ; anterior ear flat- 
tened, smaller than the posterior, and with a byssal sinus at the base; posterior ear 
rarely projecting beyond the margin of the shell, often with a shallow emargination ; 
ligament placed in a narrow foss along the hinge margin, and not in a median 
cartilage pit as in Pecten. Type, A. concavus, M*Coy, from upper palzeozoic rocks. 

Most of the species of this genus are of a broadly rounded form, and the sur- 
face is covered with very numerous radiating ribs, as in Pecten; but the ligamental 
fosset appears to resemble that of many Avicule and Pterinee. Meek (Americ. 
Journ., Se. and Arts, XX XVII, 1864, p. 217), says that the structure of the shell of 
Aviculopecten is tabular, as in the Pzorrvrp#, and not prismatic, as in the Arrevzipz; 
but it may be doubted whether that is sufficient ground for excluding the present 
genus from the family 4 ricvzrpz. 

All the species of Aviculopecten as yet known are from palzozoic beds. 

2. Pernopecten, Winchell, 1865, (vide Woodward’s Man., Appendix, p. 65). 
Subequivalve, inequilateral, with subequal ears, surface almost smooth, hinge-line 
straight, with a central cartilage pit and a number of smaller pits on either side, 
diminishing in size and depth from the centre outwards. Type, P. limeformis, W., 
from carboniferous rocks. The species of this genus are externally allied to 
Amusium, which also has sometimes a few oblique ridges on the internal side of 
the hinge-line, but not such a regular series of pits and tubercles as described in 
Pernopecten. It is, however, doubtful that those pits are intended for the recep- 
tion of portions of the ligament, they are probably simple interlocking teeth, but 
if they really were ligamental pits, the genus ought to be placed in the weziyivz. 

3. Pecten,* Klein, 1758. Shell suborbicular, or somewhat higher than long, 
equivalve, or very nearly so, closed; surface generally with radiating stric or ribs ; 


* Klein was the first author who used the word Pecten in a strictly generic sense, though he did not dis- 
eriminate very accurately between the species; but his classification of the shells allied to Pecten, as typified by 
P. varius, Linné, is admirable. He figures as typical species 9 form which is very closely allied to, or identical with, 
P. miles, Reeve. 
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ears unequal, the anterior being the larger, in the right valve provided with a deep 
byssal sinus; hinge-line straight, ligament marginal, linear, cartilage lodged in a 
usually central and triangular pit, from the top of which often one to three ribs 
radiate ; muscular scar large, sub-central. Type, P. varius, Linné. 

The name Pecten should be reserved for the species strictly represented by 
the above type. The shells are generally somewhat higher than long, the surface 
is covered with numerous scabrous, denticulated or scaly, radiating ribs and striz, 
and the anterior ear of the right valve is generally somewhat ascending, the ears 
themselves being of moderate size in proportion to that of the shell itself. The 
typical Pectines occur through all formations from the oldest upwards, and are most 
numerous at the present time. 

3a. Chlamys, Bolten, 1798. P. bifrons, Lam., should be considered as the 
type of this sub-genus. It represents a group of Pectines which are generally 
somewhat inequivalve, of a broadly rounded form, ornamented with largish, trans- 
versally finely serrated or striated radiating ribs, and with comparatively large, sub- 
equal ears. Among other typical forms of this sub-genus, I would quote P. opercu- 
laris, Lam., leopardus, Reeve, solaris and nucleus, Born, squamatus, Gmel., &e.; 
but I would exclude islandicus, which is stated to belong to this sub-genus, though 
it does not appear to differ from Pecten as restricted. H. and A. Adams also quote 
ornatus, Linné, which is a Pecten, and vitreus and striatus, which may better be 
classed with Pseudamusium. 

3b. Liropecten, Con., 1867, (Lyropecten,* Am. Journ. Conch., III, p. 6). 
Somewhat inequivalve, with moderately developed unequal ears, valves ornamented 
with strong nodulose and striated ribs, near the umbones always somewhat irre- 
gularly gibbose; hinge with a few oblique teeth on each side of the ligamental 
fosse. Type, P. nodosus, Linn. 

There are a few tertiary species from N. America referred to this sub-genus, 
and it is very likely also that species like the cretaceous P. septemplicatus, Nilss., 
and a few others, belong to it. 

3c. Pallium, Martini, 1773, (Dentipecten, Riipp.). Shell generally some- 
what higher than long, equilateral, sub-equivalve, with moderately numerous, 
strong radiating ribs, small, sub-equal ears, more or less distinctly toothed on the 
internal hinge-margin. Type, P. plica, Linn. 

3d. Camptonectes, Agassiz, 1864, (teste Meek in Check-list, cret. and jur. 
inverteb. foss., N. America, p. 28, (No. 891); Smith. Mise. Coll., No. 177; = Ebur- 
neopecten, Con., 1867, Am. Journ. Conch., ITI, p. 140). Valves sub-equal, moder- 
ately flattened, ovate or sub-ovate, with well developed, or rather small, unequal 
ears, the anterior of the right valve with a byssal sinus, surface marked with 
fine radiating, curved, striz, separated by punctated grooves. Type, P. lens, 


* Conrad, loc. cit., discusses the affinities of his Zyropecten to Pallium, Klein, which, he says, is founded on 
Pect. pallium. Klein has no genus of that name, for what he calls Palliwm variegatum, &c., &c., is a form of his 
second species in the “ genus Pecten” (vide Ostrac., pp. 130—131), and therefore the name Padlliwm could not have been 
considered as generic by Klein. 
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Sow. Forms belonging to this sub-genus only occur in the mesozoic strata. The 
two valves often are unequally strongly striated. 

3e. Pseudamusium, Klein, 1758. Shell usually fan-shaped, thin, sub-equi- 
valve, valves smooth or finely radiately striated and plicated; ears of moderate 
size, sub-equal or unequal, with straight hinge-line; byssal sinus of anterior ear 
small; type, Pecten exoticus, Chem. ( Pseudamusium-Pecten levis, &c., of Klein). 
This should be retained only for species of the above type, like P. corneus, Sow., 
hyalinus, Poli, tigrinus, Miill., natans, Phil., &c., which are closely allied to 
Amusium, differing from it by having the valves perfectly closed. 

3f. Syncyclonema has been proposed by Meek (1864, Smith. Mise. Coll., 
No. 177, p. 81), for a small species formerly described as Pecten rigida, Hall and 
Meek (= J. Hallii, Gabb, Am. Phil. Soc., VIII, p. 214). The valves are nearly 
equal, ovately sub-orbicular, rather compressed, closed, smooth, or concentrically 
striated, and with unequal ears. There appears to be no essential difference between 
that species and Psewdamusium as restricted, except that the shell is somewhat 
higher than long or wide, while the species of Psewdamusiwm usually are wider 
than high. A great number of cretaceous species differ in that respect from 
Pseudamusium, and the name can, therefore, be appropriately reserved for them. 

4. Amusium, Klein, 1753, (Pleuronectia, Swains., 1840). Shell sub- 
orbicular, subequivalve, rather thin and gaping in front and behind; surface of 
valves smooth or indistinctly radiately striated; ears of proportionate size, sub- 
equal, with a slightly angular hinge-line, the upper edges of the ears a little 
ascending, the anterior ear of the right valve often with a very small byssal sinus ; 
hinge-line generally with one or two radiating ribs from the centre, superseded by 
the linear ligament; cartilage pit of moderate size, triangular, central. Type, Am. 
pleuronectes, Linn. 

The two valves of Amusiwm are often differently coloured, and occasionally 
one of them shows fine radiating ribs, while the other is perfectly smooth. This 
character appears to have been rarely noticed in fossil shells, and therefore the 
two valves are occasionally found described under two different names. Species 
of the genus are not numerous in the present seas; there are a few recorded from 
tertiary strata, and a larger number of similar forms is known from mesozoic beds ; 
but it is often difficult to determine whether they belong to this genus. Many 
species appear to have the valves closed, and these must, therefore, be referred 
to the sub-genus Pseudamusium or Syncyclonema. 

5. Vola, Klein, 1753, (Janira, Schum., 1817, Neithea, Drouet, 1824). 
Shell suborbicular, inequivalve, closed, radiately ribbed, right valve convex, left 
flattened or concave, and often somewhat smaller; ears rather large, sub-equal, the 
anterior of the right valve generally with a conspicuous byssal sinus; hinge-line 
straight or nearly so, often slightly thickened at the margin, and with a few 
ribs radiating from the centre; cartilage pit triangular, central, deep. Type, Vola 
Jacobea, Linn., from European seas. The species which Klein figures as 
* Indica,” &c., is probably V. Sinensis, Sow. 
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Fossil species first appear in the lowest of cretaceous deposits, and sume of 
them have a very great, almost general, geographical distribution in the higher 
strata of this formation. During the upper tertiary and the recent epoch, the 
species attain a larger size than any other Pzcrryrp2. 

6. Hemipecten, Adams and Reeve, 1849, (Proc. Zool. Soc., p. 183, Reeve, 
Ieconica, vol. VI). Shell somewhat irregularly orbicular, inequivalve, valves very 
thin, hyaline; posterior ears not well developed, anterior better defined, flattened, 
that of the right valve with a very deep byssal sinus, which has the lower edge 
denticulate ; hinge-line almost straight, with a thin marginal ligament, internally 
edentulous, and with a small subcentral marginal cartilage pit; right (or usually 
called lower) valve flatter than the left one, which is more or less convex. Type, 
Hem. Forbesianus, Ad. and R., from the Sooloo Archipelago, is the only recent 
species known. It appears to adhere temporarily by the right flattened valve to 
sub-marine objects; its thin hyaline structure is very characteristic, and so is 
also the small marginal cartilage pit. 

I believe that several of the fossil mesozoic species described under the name 
Hinnites, but distinguished from typical forms of this genus by a greater inequality 
of the valves and thin structure, are referable to Hemipecten, and the same may 
be the case with some of the jurassic Placuwnopsis; but the materials upon which 
particularly the latter genus has been founded are in many respects so insuffi- 
cient that it is extremely difficult to institute a proper comparison of these shells 
with Anomia. 

7. Hinnites, Defr., 1821. Valves more or less solid, radiately ribbed exter- 
nally and often foliated, right valve partially attached, often slightly larger and 
irregular; area between the hinge and the beaks more or less developed, striated, 
traversed by a central cartilage groove, somewhat extending internally ; hinge eden- 
tulous ; hinge-line unequally eared on both sides, the right valve with a byssal sinus, 
as in Pecten ; muscular scar sub-central, large; type, H. Cortesii, Def., a tertiary 
fossil species. This genus is represented from the oldest sedimentary deposits through 
all the periods, but only about four recent species are known; it appears to have had 
its greatest development during the mesozoic epoch. 

The character of the shell strongly recalls that of Pecten, differing from it 
by the sessile habitat at certain stages of age, and by the peculiar development of 
the hinge area in the left valve. From Terquemia it differs by the lateral ears and 
the byssal sinus. It appears to have preceded Spondylus in geological history, and 
forms an intermediate link between this genus and Pecten or Ostrea, while Ter- 
quemia connects in a similar manner Plicatula and Ostrea. ‘The thin, almost 
hyaline, fossil species of Hinnites may, as already noticed, partially belong to Hemi- 
pecten. 

List OF CRETACEOUS SPECIES OF PECTINIDZ. 

Pictet and Campiche (Pal. Suisse, V™ ser., 4™° part., p. 177 et seq.), class the species of this 
family under three generic names: Pecten, Janira (= Vola), and Hinnites. In the subsequent list 
I shall note the sub-generic names in parentheses, and make a few additions. 
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Pecten and its sub-genera, (vide Pict, and Camp.,, }. cit., p. 210). 

1-2.—Peeten Astierianus, d?Orb., (= Euthymi, Pictet), Martinianus, d’ Orb. 

3-4.—( ? Pect.) icaunensis, Cott., (? Pect.) proboscideus, d’Orb.; these two species appear 
to be closely allied to Clenostreon (see p. 413). 

5-15.—P. Goldfussi, Desh., P. [? Chlamys] lineato-costatus, Roemer (Ool., pl. 18, fig. 27), 
P. Archiacianus, A’ Orb., P. sancte-crucis, P. and Camp., P. Carteroni, d’Orb., P. Lardyi, P. and 
C., P. Urgonensis, Uor., P. Lauderonensis, Lor., P. Coquandianus, d’?Orb., P. Robinaldinus, 
d’Orb. (=obliquus, Forbes, = interstriatus, Leym., = aptiensis, P. and Roux) ; P. Oosteri, Lor. 

16-17.—P. [Camptonectes| striato-punctatus, Reemer, P. [Camptonectes| arzierensis, Loriol. 

18-22.—P. [Pseudamusium| alpinus, VOrb., (= P. Agassizi, Pict. et Loriol), P. [Syney- 
clonema] Cottaldinus, W’Orb., P. [Pseudamusium] crassitesta, Rem., P. [Syncyclonema] Mathero- 
nianus, A’? Orb., (pulchellus, Math., non Nilsson), P. [Camptonectes] Lusitanicus, Sharpe. 

23-27.—P. [ ? Syneyclonema| Greppini, P. and Renev., P. aptiensis, d’Orb., (interstriatus, 
d’Orb., non Minster), P. Daubrei, Coq., P. Morellensis, Coq., P. Achates, Coq. 

28-38.—P. Dutemplei, d’Orb., P. Raulinianus, d’Orb., P. [Chlamys] Rhodani, P. and Roux, 
P. Saxoneti, P. and Roux, P. Ricordeanus, Cott., P. [ ? Syncyclonema] Darius, d’Orb., P. Vraco- 
nensis et Viteli, P. and Camp., P. [Syncyclonema] orbicularis, Sow., P. [Chlamys] asper, Lam., 
P. (? Pseudamusium) pygmaeus, Buv. 

39-41.—P. compositus, Milleri et Stutchburianus, Sow. 

42.—P. Beaveri, Sow., resembles in shape and in the form of the ears Amusium, but the 
radiating ribs are of exactly the same character as usually seen in Chlamys. 

43.—P. triplicatus, Mant. The description does not exactly correspond with the figure ; 
the latter represents an imperfect shell, more resembling the flat valve of a Vola than anything 
else. 

44-50.—P. obliquus, Sow., P. [Chlamys| cenomanensis, VOrb., P. subacutus, Lam., (= Brong- 
niarti, A’? Orb.), P. elongatus, Lam., P. Gallennei, d’?Orb., P. [Syncyclonema| Neptuni, d’Orb., 
BP. [Syneyclonema] Calypso, d’ Orb. 

51-60.—P, [Camptonectes| Rotomagensis, d’Orb., P. Passyi, subdepressus et subinterstriatus, 
d’Arch., P, [Camptonectes] virgatus, Nils. (non idem apud d’Orbigny, wide p. 433), P. Puzosianus, 
Math., P. [Syneyclonema] Requienianus, Math., P. Barbesillensis, P. Marrottianus et Royanus, 
d’Orb. 

61-70.—P. Espaillaci, d’?Orb., P. cretosus, Defr., (=arachnoides, Defr., sed non = P. Zeiszneri, 
Alth), P. Mantellianus, ( = concentricus, Woodw.), Campaniensis, and Girondinus, d’Orb., 
P. medioplicatus, Regleyi et recurrens, Coq., P. Matronensis, d’Orb., P. Palassowi, Leym. 

71-80.—P. [?Amusium] Nilssoni, Goldf., P. [Chlamys| Dujardini, Rem., P. [Pallium seu 
Chlamys| asellus, Sow., P. nitidus,* Mant., P. [ ? Syncyclonema] laevis, Nils., P. [Syneyclonema] 
membranaceus, Nilss., P. [Pseudamusium] circularis, Goldf., P. [ Pseudamusium ] subsquamula, 
d’Orb., P. [? Syncyclonema] ewilis, Reuss, P. [Camptonectes| occulte-striatus, Zitt. 

81-90.—P. [Pseudamusium] pusillus, Alth, (non P, pusillus, Miinst. ex Schlotheimi Discite 
pusillo apud Goldfuss); P. [Pseudamusium seu Amusium] abbreviatus, rotundatus, Jugleri et latus, 
Hagenow, P. [Camptonectes| curvatus, Gein. (= ? divaricatus, Reuss), [Camp,] concentrice-punc- 
tatus et granulifer, Reuss, P. spatuleformis, Reuss, P. [Camp.] fraudator, Zittel. 

91-100.—P. comans, Rem., P. serratus, Nilss., P. hispidus, Goldf., P. acuminatus, Gein.,+ 
P. (Chlamys] squamifer,t Gein., P. [ ? Chlamys] depressus, Miinst., P. pulchellus, Nilss. (= ?sub- 


* Appears to be more numerously ribbed than cretosus of Defrance ; it is not probable that both are identical. 

+ P. decipiens, Reuss = Vola levis, Drouet. 

{ Geinitz and Pictet consider Miinster’s P. decemcostatus as probably identical with this species, but Bosquet 
quotes the former as distinct, (Fauna and flora of Limbourg, Staring’s Bodem van Nederland, I1¢ deel), 
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pulchellus, V@Orb., = Staszycii,* Alth), P. [?Liropecten] septemplicatus, Nilss., P. [?Pallium] 
sparsinodosus, Zitt., P. undulatus,t Nilss., non Goldf., nec Sow., see P. raduloides, p. 431). 
101-110.—P. Favjasi, sectus, trigeminatus et cicatrisatus, Goldf., P. Reussi, d’?Orb., ( = obli- 
guus apud Reuss), P. subgranulatus, Miinst., P. [Chlamys] seriato-punctatus et multicostatus, Nilss., 
(non idem Reeve), P. subaratus, Nilss., P. miscellus, Minster. 

111-120.—P. submuricatus, d’Orb., P. complicatus, Goldf., P. [? Chlamys| actinodus, Goldf., 
P. Althi,t Favre ( = Besseri, Alth, non Andrzejowski), P. evcisus,t Pusch, P. [? Pseuda- 
musium| semiplicatus, Alth,§ P. [Chlamys] acuteplicatus,|| Alth, P. denticulatus, nodosocostatus 
et inflerus, Hagenow. 

121-1380.—P. striatissimus, Leonhardi, variabilis, trisulcus et Weissii, Hagenow, P. [Syucy- 
clonema] sublaminosus, Favre, P. Zeiszneri, Alth, P. Stachei, Favre, P. subexcisus, Favre, P. 
scissus, Favre; (for the last named five species vide Favre in Descript. de foss. de Lemberg, 1869, 
pp. 143 et seq.). 

131.—P. Galicianus, Favre, (ibidem p. 153). 

132.—P. glauconeus, Tate, from upper eretaceous rocks of Ireland (Quart. Journ. Geol. Soc., 
Lond., 1865, xxi, p. 39). 

133.—P. tricostatus, Miller, Suppl. Petref. Achener Kreidef., 1859, p. 8. 

134-135.—P. [? Pseudamusium] zonarius and P. imbricatus (non idem Gmel. nec Desh.) are 
described by Eichwald from his so-called Neocomien (? jurassic) beds at Khoroschowo, near 
Moscou, (Leth. ross., xme livr., 1867, pp. 435 and 440). 

136-137.—P. [Chlamys] meridionalis and dimotus, Wichw., (ibid., pp. 448 and 451) ; the former 
is reported from uncertain glauconitic beds in the Crimea, and the latter from a cretaceous marl 
near Pawlograde in the Govt. Ekatarinoslaw. 

138.—P. [Chlamys] rarispinus, Reuss, (Bohm. Kreidef., pt. ii, p. 31, pl. 39, fig. 15,) is consi- 
dered by Giimbel to be a species distinct from Dwjardini, Remer (Abhandlung. Akad. Miinchen, 
1868, x, p. 562). 


139-141.—P. Desvauai, Tenouklensis and numidus, Coq., (Paléont. Prov. Const., p. 218,) from 
Algiers; all appear to belong to the sub-genus Chlamys. 

Baily (Quart. Journ. Geol. Soc., Lond., xi, p. 462,) noticed from South Africa a species allied 
to Nilsson’s P. [Camptonectes| virgatus. 


142-151.—P. [? Pseudamusium| Argillensis, Con., P. [Camptonectes| Burlingtonensis, Gabb, 
P. craticula, Mort., (non crassicula, errore typ. apud Pictet et Campiche), P. Mississippensis, 
Con., P. Nebrascensis, M. and Hayd., P. tenuitesta, Gabb, P. [Camptonectes] texranus,** Gabb, 
P. [Chlamys| venustus, Morton, Syncyclonema rigida, H. and M. et ? simplica, Con., (vide Meek’s 
Check-list cret. foss., Smiths. Mise. Coll., No. 177, p. 7). 

P. [Pseudamusium| Nilssoni, Goldf., (haud Netlsoni apud Meek) was recorded from Texas 
by Romer. 


* Moll. foss. de Lemberg, 1869, p. 145. It is extremely difficult to judge from figures as to the identification of 
so closely allied forms as those recorded by various authors under the name pulchellus. Nilsson’s typical form must 
be examined. With it appears to be identical Miinster’s spwrius apud Goldfuss, but for Goldfuss’ pulchellus 
d’Orbigny proposed the name suwb-pulchellus ; and, again, Giimbel lately used the name swb-pulchellus for Reuss’ 
subaratus = pulchellus,Gein., (Abhandl. Akad., Miinich., 1868, x, p. 562). 

+ Bosquet identifies this species with P. cretosus of Defry., (see Fauna and flora of Limbourg in Staring’s 
Bodem van Nederland, I14e deel). 

{ Favre, Moll. foss. de Lemberg, 1869, p. 154. § Favre, ibidem, p. 150. || Favre, ibidem, p. 148. 

€ See Conrad in Am. Journ. Conch., vol. vi, p. 76. 

%* Originally described by Rémer as P. virgatus; it does not appear to differ from P. curvatus, Geinitz, 
(see p. 433). 
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152-154.—Pecten Traskii, P. [Syncyclonema] operculiformis and P. [Pseudamusium] Californicus, 
Gabb, are from California (Pal. Calif., vol. 1, pp. 200 and 201). 
155-157.—P. Martinezensis, complexicosta et interradiatus, Gabb, ididem, vol. ii, pp. 198 and 199. 


158-159.—P. delumbis et obrutus, Con., (uynch’s Exped. to Palest., p. 225). The former is 
considered by Fraas (Wiirtemberg. Jahresh., xxiii, 1867, p. 232,) as identical with P. Nidssoni, and 
the latter, he believes, is the same species which Conrad describes as Avicula Samariensis. 

The following species occur in the South Indian cretaceous deposits :— 

160-169.—P. Anapaudiensis, raduloides, Verdachellensis, Arcotensis, P. [Chlamys| asperulinus, 
P. [Camptonectes] curvatus (Gein.), P. [Pseudamusium] obovatus, Sivaicus, Garudanus, Amusium 
suleatellum, membranaceum (Nilss.), and i/lustre. Of these two are of very general geographical 
distribution, known from Europe and many other countries ; the others appear to be peculiar to the 
Indian cretaceous deposits. 


Vola (vide Catalogue des Janira, in Pictet’s Pal. Suisse, V™ ser., 4™° part., p. 251). 

170-177.—Vola Valangiensis, Pict. et Camp., V. atava, Rem., Neocomiensis, d’Orb., Des- 
hayesiana, Math., ewryotis, Pict. and Camp., Royeriana, d’Orb., Morrisi, Pict. et Renev., 
Albensis, d’Orb. 

178-192.—V. quadricostata, Sow., quinquecostata, Sow. (see p. 437), Flewriausiana, d’Orb., 
levis, Drouet (see p. 438), phaseola, Lamck., equicostata, Lamck., dilatata, d’Orb., longicauda, 
d’Orb, cometa, d’Orb., digitalis, @’Orb., notabilis, Miinst., alpina, d’ Orb. (see p. 438), Carento- 
nensis, d’Orb., hispanica, d’Orb., inconstans, Sharpe. 

193-203.—V. gryphaata, Schloth. (= V. Faujasi, Pict. and Camp., = = idea apud 
@Orbigny), Dutemplei, d’Orb., Truelli, a’ Orb., sevangularis, A’?Orb., decemcostata, d’?Orb., 
striatocostata,* Goldf., substriatocostata, A’Orb., Simbirkensis, d’Orb., podolica, A’ Orb., Makovii, 
Dubois, Mortoni, d’ Orb. 

204.—V. Dresleri, Drescher, (in Zeitsch. d. deutsch. geol. Gesellsch., xv, 1863, p. 354,) from 
near Livenberg (Silesia). 


205-206.—Vola Dutrugei and tricostata are described by Coquand from Algiers (Geol. et 
Paléont. Prov. Constantine, p. 219); the last is considered by Zittel to be identical with grypheata: 

207-211.—V. duplicosta, Rem., occidentalis, Con., quinquenaria, Conr., tewana, Reem., and 
Wrightii, Shum., are peculiar to North America, and besides these 7. Mortoni and quadricostata are 
recorded (see Meek in Check-list cret. inv. foss., Smiths. Mise. Coll., No. 177, p. 7). 

212.—T/. grandicosta, Gabb, Pal. Calif., II, p. 200. 

213.—V. alata, Buch, (Petrif. rec. p. A. v. Humboldt, &c., p.3,) is from the plateau of Quito. 

214.—V’. Dufrenoyi, d’Orb., (Voy. Am. Merid. Paléont., p. 106, pl. xxii, figs. 5—9), from Chili. 

215.—V. Syriaca, Con., (uynch’s Exped., p. 230,) from Palestine. 

In South India only two species occur, V. guinguecostata, in very great variety, and J. levis 
(phaseola apud d’?Orbigny) ; both are known from Europe. 


Hinnites (see Pictet’s Pal. Suisse, V™ ser., 4™° part., p. 234). 

I have already observed that considering H. Cortesii as the type of the genus, it appears 
probable that several of the very inequivalve fossil Hinnites with a thin shell will have to be trans- 
ferred to Hemipecten. 

216-224.—H. Leymerii, Desh., Renevieri, Cog., Urgonensis, P. and Camp., Salevensis, P. and 
C., occitanicus, Pict., Favrinus, P. and Roux, Studeri, P. and R., Dyjardini, Desh., and giganteus, 
Guér. 

225.—H. Andoorensis is the only species occurring in Southern India. 


* Vide Favre in Descript. Moll. foss. de Lemberg, 1869, p. 1656. 
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PECTEN, Klein, 1753, (see p. 424). 
1. Prcren ANAPAUDIENSIS, Stoliczka; Pl. XXXII, Fig. 1, & Pl. XL, Fig. 6. 
1846. Pecten obliquus, Sow., apud Forbes, Trans., Geol. Soc., Lond., vii, p. 154 — non idem Sowerby. 
P. testa ovata, paululum obliqua, inequivalvi, valva sinistra convexiore, costis 
radiantibus fortioribus et (1-8) tenuioribus interpositis, squamose tuberculatis, ornata, 


valea dextra planiuscula, radiatim sub-equaliter dense costata et concentrice squamose 
costellata. 


This species is closely allied to the European Pect. obliquus, with which it was 
considered identical by Forbes, but it differs in the character of the ribs. On the 
left valve, which is somewhat more convex than the right, there are 1-3 thinner 
ribs between each two stronger ones, but they do not differ so much in strength as 
in obliquus. On the right valve the difference in the strength of the radiating ribs 
is still less marked, and the concentric lamellar strize, or sharp ribs, are closer 
together than on the left one. The cast has only slight indications of the ribs. 

In Forbes’ original specimen (pl. xl, fig. 6,) the concentric strize have become 
obsolete between the radiating ribs, and are indicated only by small scaly tubercles 
on them. 

Locality —East of Anapaudy, in a brownish sandstone. 

Formation.—Trichinopoly group. 


2. PECTEN RADULOIDES, Stoliczka, Pl. XXXI, Fig. 20, Pl. XXXII, Figs. 2—8, and 
Pl. XL, Fig: 6. 

Pect. testa oblique sub-orbiculari, postice lateraliter sensim dilatata, equivalvi, 
calvis paulo convexiusculis, radiatin costulatis et concentrice sub-obsolete striatis, 
costulis levigatis, sub-undulatis, in speciminibus junioribus equalibus, depressiusculis, 
equidistantibus, in adultis alteris tenuioribus interpositis, in declivitate postica fere 
omnino obsoletis; auriculis sub-equalibus, postica valde obliqua, antica truncata, 
in valva dextra ad basin insinuata. 

This is a very characteristic oblique species, in general form somewhat resem- 
bling a Radula, having the posterior side sensibly expanded. In young specimens 
the ribs are equidistant, smooth, depressed, and of equal strength; in older ones they 
alternate with thinner ribs, being always slightly undulating, and on the posterior 
declivity generally obsolete. Asa rule, the ribs are equally well marked on both 
valves, but in some specimens they are a little less developed on the left, and when 
on this one the outer layer is not well preserved, they occasionally become hardly 
traceable (see fig. 3 on pl. xxxii). The species is closely allied to the European 
P. undulatus, apud Goldf., but apparently somewhat more oblique, not so wide, 
and with more distinct radiating striation. I can hardly believe that Goldfuss’ 
species can be the same as that described by Nilsson in 1827 under the same 
name; the figures of both are entirely different. 

Localities—South-west of Mulloor, west and south-east of Arrialoor, near 
Karapaudy and near Veraghoor, in whitish or reddish sandstone. 

Formation.—Axrialoor group. 
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3. PrcreN VERDACHELLENSIS, Forbes, Pl. XXXI, Figs. 18*—14,* Pl. XLII, 
Figs. 7-8. 


1846. Pecten Verdachellensis, Forbes, Trans., Geol. Soc., Lond., vii, p. 154, pl. xiv, fig. 5—idem auctorum. 


Pect. testa sub-orbiculari seu orbiculato ovata, equivalvi, valvis lente convexius- 
culis, costulis et striis radiantibus, tenuibus, confertissimis, squamose spinulosis, ornatis, 
in valva dextra frequentioribus quam in sinistra; auriculis sub-equalibus, radiatim 
costulatis. 


A very densely radiately costulated, sub-orbicular species, the ribs being un- 
equal, often sub-divided and covered with very numerous, fine, spinulose scales; they 
are generally on the right valve more numerous and often also thinner than on the 
left one; the concentric striz are only at certain distances somewhat better marked. 

Localities.— Ootatoor, Puravoy, Moraviatoor, in brownish earthy limestone. 

Formation.—Ootatoor group. 


4, PrcteN Arcorensis, Stoliczka, Pl. XXXI, Figs. 18—19. 


Pect. testa ovato-orbiculata, antice paululum dilatata, equivalvi, valvis costulis 
radiantibus crassulis, simplicibus, interdum minoribus indistinctis alternantibus, et 
concentrice striis acutis, confertis, i costulis squamutlosis, ornata; auriculis anticis 
paululum majoribus, radiatim costellatis, posticis minoribus, obliquis. 


This differs from the previous species by its comparatively much stronger 
costulation and slightly more oblique shape. 

Locality —Stripermattr, in a ferruginous conglomeratic sandstone. 

Formation.—Arrialoor group. 


5. Pxroren [CHLAMys] ASPERULINUS, Stoliczka, Pl. XXXI, Figs. 10—11, 
Pl. XLIV, Fig. 5. 


Pecten testa sub-orbiculari, equilateral, valvis modice et fere equaliter paululum 
convexiusculis, radiatim 11-15 costatis, costis latis, sulcis profundis angustissimis sepa- 
ratis, medio maxime elevatis, tuberculis squamosis aut sub-spinosis ornatis, in utraque 
declivitate 3-4— costulatis, costulis inequalibus, confertissime squamutlosis, costula prima 
ad cristam medianan sita tenuissima, secunda fortiore, tertia tenui aut obsoleta, 
quarta, seu infima, fortissima ; auriculis sub-equalibus, modicis, radiatim costulatis, 
truncatis, antica valve dextre ad basin emarginata. 


This species may be said to represent the common European Pecten asper 
in India; it is very closely allied to it, but the lateral ribs on the slope of each large 
rib are somewhat different. In asper the one next to the median tuberculated 
crest is the strongest, or it is separated from it by only a very thin rib; in aspe- 
rulinus the last rib adjoining the median furrow is the strongest. The scales are 
on the secondary ribs of the Indian species very thin, and numerously crispate. 


* In these figures the radiating ribs are a little too strongly marked; they should be thinner and more unequal; 


their character is well shown in the enlarged view (fig. 14) of a portion of well preserved surface. 
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Similar differences also apply in a comparison with other allied species, as for 
instance, P. Dujardini, Rem., rarispinus, Reuss, and one or two others des- 
cribed by Goldfuss. 

The ornamentation of asperulinus is, however, very variable on account of the 
scales being easily broken off. The median tubercles are often quite worn away, 
and the lateral ribs become more or less indistinct, except the two lowest (comp. 
fig. 10 on pl. xxxi), which are seated in the cavity between the ribs. 

Localities.—Near Kaudoor, in a white conglomeratic sandstone, and near Choka- 
nadapooram, in a whitish soft limestone. 

Formation.—Arrialoor group. 

It deserves to be noticed that in the Ootatoor limestone at Cooticaud there 
occurs another still larger species, probably belonging to the sub-genus Chlanys. 
It is apparently a little higher than Pecten depressus, Miinst., (Goldfuss, Petreef. 
Germ., pt. ii, p. 58, pl. 92, fig. 4). The ribs are broad, carinate in the middle, 
with a few radiating striz at the sides, and one more distinct in the groove separ- 
ating each two large ribs. None of the specimens are, however, sufficiently perfect 
to define the exact form of this interésting species. 


6. Prcren [CaMpronectges| curvatus, Geinitz, Pl. XX XI, Figs. 15—16. 
Pl. XLI, Figs. 4—6. 


1827. ? Pecten arcuatus, Sow., apud Nilsson, Petrif. Suec., p. 22, pl. ix, fig. 14, non idem Sowerby. 


1843. Fr curvatus, Geinitz, Kieslingsw., p. 16, pl. iii, fig. 13; et 1848, Quadersandst., p. 180. 

1845. Pr virgatus, Nilss., apud d’Orbigny, Pal. frang. terr. cret., iii, p. 602, pl. 434, figs. 7-10, non 
virgatus, Nilsson. 

1846. a virgatus, Nilss., apud Forbes, Trans., Geol. Soe., Lond., vii, p. 154, pl. xv, fig. 22. 

1846. i arcuatus, et ?divaricatus apud Reuss, Behm. Kreidef., pt. ii, pp. 27 and 28, pl, xxxix, 
figs. 6 and 7. 

1850. 5 subvirgatus, A’ Orbigny, Prod., II, p. 253. 

1866. . virgatus, Nilss., apud Zittel, Denksch. Acad., Wien, xxv, pt. ii, p. 109, pl. xvii, fig. 8, (haud 


synon. omnibus). 


P. { Camp.| testa sub-orbiculare ovata, prope apicem sensim angustata, sub-equi- 
valvi, valvoa sinistra paululum convexiore, utraque radiatim confertissime striato- 
costellata, costellis depressis, in valva dextra tenuioribus quam in sinistra, excurvatis, 
plurime dichotomis, lineis impressis multo angustioribus, punctatis, separatis, et striis 
merementi concentricis minutis intersectis ; auriculis radiatim striatis aut costellatis, 
inequalibus, postica minore, oblique truncata, antica majore, iv val. dextra ad basin 
profunde insinuata. 


The right valve is in this species always somewhat flatter, and the radiating strice 
are, as a rule, finer on it than on the left valve; the cars are marked with oblique 
transverse strize, which become on the anterior ear of the right valve mostly obsolete, 
being replaced by concentric arcuate strie. Zittel published a few years ago a 
long account of the synonymy of Pecten virgatus, Nilsson, but his discrimination 
of the various forms does not seem to be always correct. I shall briefly notice the 
history of the present species and of virgatus. 
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Nilsson appears to have been the first to distinguish two species of very similar, 
roundly ovate, shape ; the one with numerous arcuate strize or ribs, and the other 
with a much smaller number of very similar ribs; the former* he identified with 
Sowerby’s P. arcuatus, (which is a jurassic species), and the latter he named 
P. virgatus. 

Omitting some doubtful references of various authors to Nilsson’s supposed 
arcuatus, we find the species again under Geinitz’ name curvatus, and shortly after- 
wards d’Orbigny figured and described it in his Pal. frang. under the name of 
virgatus of Nilsson. Forbes, when noting the Indian form, very probably based 
his identification upon d’Orbigny’s figure, and in so far was quite correct, but 
that figure represents Geinitz’ curvatus and not Nilsson’s virgatus. Reuss 
recorded a right valve of this species under the old name arcuatus, and a left 
one, to all appearance belonging to the present species, he called divaricatus. 
Geinitz in his ‘ Quadersandstein-gebirge” very properly separates his curvatus 
from true virgatus, but his reference to the synonymy of the latter species is not 
correct, as I shall note further on. D’Orbigny, when suggesting the name sub- 
virgatus for the Indian form, justly remarks that it differs from Nilsson’s virgatus 
by much finer ribbing. This difference equally applies to the form described by 
Zittel from the Gosau deposits under Nilsson’s name. 

Zittel complains of the want of accuracy in Nilsson’s original figure of 
virgatus for which there is no reason, because that species is always much coarser 
ribbed than curvatus, even allowing for the slight difference in the ribbing of the 
two valves of the latter species, a character which should never be overlooked. 
Goldfuss’ arcuatus from Aachen is undoubtedly the same species as Nilsson’s 
virgatus, as I have had opportunity of comparing original specimens from those 
localities. It is the only reliable record of true virgatus I know of; most of the 
other references quoted under virgatus probably belong to curvatus. 

Localities. —Arrialoor and Kaudoor, in whitish sandstone, (Arrialoor group) ; 
north of Garudamungalum, and near Veraghoor, in a bluish and grey sandstone 
(Trichinopoly group); rare. 

Formations.—Arrialoor and Trichinopoly groups. There is no difference to be 
observed between the specimens from the two series of beds. 

In Europe the species occurs in the senonien beds near Aachen, in the lower 
and middle Plener of Saxony and Bohemia, in the Gosau deposits of the Austrian 
and Bavarian Alps, in the Turonien in France, &c. It is not, however, reliable to 
refer to foreign localities, because the distinction between virgatus and curvatus has 
not always been noticed. Coquand records virgatus from his ‘ étage Mornasien” 
(?—=Turonien) from the Province Constantine (Paléont., p. 299), and as he 


* Reuss (Behm. Kreide., 1846, pt. ii, p. 28, pl. xxix, fig. 8,) identifies this form with one from Bohemia under 
the new name P. concentrice-punctatus, which is nearly circular, and, as regards shape, therefore, very different from 
Nilsson’s figure of his supposed arcuatus. I doubt that both are the same, in spite of Nilsson’s statement that the 
shell of his species is very thin, resembling that of Amus. membranaceum, for the thickness of the valves varies 


greatly both in true virgatus and in curvatus, and the right valve is often a little thinner than the left one. 
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quotes Nilsson’s original figure of that species, it is perhaps true virgatus. The 
form described as virgatus by Roemer from Texas (Kreidebild., p. 66,) does not 
exhibit any appreciable difference from curvatus, but was called Texanus by Gabb. 


7. Prcren (SYNcYCLONEMA) oBovatts, Stoliczka, Pl. XXXII, Figs. 6—9. 
P. | Syne.| testa ovata, apice acutata, equivalvi, valvis paululum convexiusculis, 
aut sub-levigatis, aut concentrice lamellose striatis, auriculis parvis, equalibus, 
lateraliter valde declivibus. 


This species is somewhat allied to dimusium membranaceum, Nilss., and also to 
Pseudam. laminosum,* Mant., but differs from both by the comparatively smaller 
size of the ears, which are equal and very oblique at the lateral margins. 

In well preserved specimens the surface is marked with concentric lamellar 
equidistant striz, exactly as in daminosum, but these strive are very easily worn off, 
and in such specimens the surface becomes nearly quite smooth. The upper 
lateral margins of the shell meet at the beak with an angle of 98°. 

Localities.—Ootatoor, Moraviatoor, north and north-east of Odium, south of 
Puravoy, &c., in brownish earthy limestone. 

Formation.—Ootatoor group. 


8. Prcren [Syncyctonema] Sivaicus, Séoliczka, Pl. XLII, Fig. 5. 
P. {Syne.| testa orbiculate ovata, parum convexa, tenui, levigata, polita, apice 
breviter acutata, auriculis sub-equalibus, postica oblique desinente, antica convexe 
truncata, ad basin paululum imsinuata. 


Easily distinguished from the last species, which it closely resembles in form, 
by the different shape of the ears, the anterior being convexly truncate and 
slightly insinuated at the base. 

Locality.—North of Odium, in brownish earthy limestone; apparently very 
rare. 

Formation.—Ootatoor group. 


9. PrcTEN [PsevDAMUSIUM] GaRupDANUs, Stoliczka, Pl. XXXII, Fig. 4. 

P. | Pseudam.\ testa sub-orbiculari, antice paulo latiore quam postice ; valvis 
complanatis medio et ad apicem parum convexris, tenuissimis, striis incrementi 
subtilissimis notatis ; auriculis magnis, fere equalibus, antica convexe truncata et ad 
basin paulo emarginata. 


This species differs from the last by the more orbiculate shape and somewhat 
smaller convexity of the valves; the ears are of similar form, but comparatively 
still larger. The shell is very thin and only marked with very fine, concentric 
strize of growth. 

Localities.— East of Anapaudy and near Veraghoor. 

Formation.—Trichinopoly: group. 


* This is considered by Morris as identical with Pecten orbicularis. 
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AMUSIUM, Klein, 1753, (see p. 426). 
1. AMUSIUM ?MEMBRANACEUM, Wilsson, Pl. XXXII, Fig. 5, and Pl. XLI, Figs. 7-8. 


1827. Pecten membranaceus, Nilss., Petrif. Suec., p. 23, pl. ix, fig. 16. 

1866. Idem, Zittel, Denksch. Akad., Wien, xxxy, pt. ii, p. 107, cum. syn. 

Am. testa ovato-orbiculari, equivalvi, valde complanata, sub-equilaterali, tenuis- 
sima, levigata aut concentrice subtiliter striata, nitida; auriculis fere equalibus, 
postica oblique desinente, antica subtruncata. 


The Indian specimens do not exhibit any difference from the European ones. 
The superficial glassy layer is, as a rule, quite smooth, but when it has been removed 
by decomposition, the shell exhibits a number of very fine radiately arcuate lines. 
The gape of the valves must be very slight, if indeed it is at all marked, but the 
structure of the shell appears to be that of Amusium. 

Localities.—Arrialoor and Karapaudy, in grey sandstone ; rare. 

Formation.—Arrialoor group. 

In Europe this species belongs to one of the commonest shells in the upper 
and middle (Turonien) cretaceous beds; it has been recorded from Sweden, Hanover, 
at Maastricht, from near Aachen, in Saxony, Bohemia, at Lemberg (in Galicia), in 
the Alpine Gosau deposits of Lower Austria, in Bavaria, &c. 


2. AMUSIUM ILLUSTRE, Stoliczka, Pl. XLI, Figs. 9. 


Am. testa magna, sub-orbiculari, valvis convexiusculis, crassis, ad umbones late 
obtusatis, levibus, striis incrementi inequalibus, partim sub-obsoletis tectis; auri- 
culis sub-equalibus, magnis, oblique truncatis. 


One of the largest known cretaceous species of the genus, distinguished by 
a strong, solid, almost smooth shell, obtuse umbones, and considerable convexity of 
the valves; the ears are large and apparently very nearly equal. The valves appear 
to have been slightly gaping at both ends. 

Locality.—West of Arrialoor, in light grey sandstone. 

Formation.—Arrialoor group. 


3. AMUSIUM SULCATELLUM, Stoliczka, Pl. XXXI, Figs. 12 and 17. 
1846. Pecten orbicularis, Sow.? apud Forbes, Trans., Geol. Soc., Lond., vii, p. 154, non idem Sow. 


Am. testa sub-orbiculata, valvis crassiusculis, equilateralibus, parum convexis, 
ad latera deplanatis, concentrice sulcis angustis aut lineis impressis subdistantibus, 
concentricis, confertis, notata, equidistantibus, lateraliter minus distinctis, interstitiis 
planatis, sulcis multo latioribus, concentrice minutissime striolatis; auriculis sub- 
wequalibus, postica paulo minore, oblique et sub-flexuose terminante, antica majore, 
rectius truncata. 


A sub-compressed, nearly orbiculate species of the type of A. orbiculare, Sow., 
but with somewhat more acute umbones and much thicker shell. The ornament- 
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ation very much resembles that of Am. cretaceum,* Nyst, (= Pect. corneus apud 
Nilss., non idem Sowerby), the surface being marked with impressed, concentric 
lines or grooves, about one millimetre distant from each other; the interspaces 
are flat and also very finely concentrically striated; at the sides of the valves 
both striz and grooves generally become indistinct or obsolete. The posterior ear 
is slightly smaller, and has a very oblique, slightly flexuous, margin; the anterior 
is a little larger and more truncate; both are marked with concentric strice of 
growth. The concentric grooves are traceable also on the inner side of the valves. 

Locality —Near Arrialoor, in a light grey sandstone. 

Formation.—Arrialoor group. 


VOLA, Klein, 1753, (see p. 426). 


1. VoLA QUINQUECOsTATA, Sowerby, Pl. XXXI, Figs. 1—6, and Pl. XXXVII, 
Figs. 4—9. 


1814. Pecten quinquecostatus, Sowerby, Min. Conch., I, p. 121, pl. 56, figs. 4-8 — idem auctorum. 

1819. Pecten versicostatus, Lam., An. 8s. vert., vi, p. 181. 

1843. Janira quinquecostata, d’Orbigny, Pal. frane. terr. cret., iii, p. 632, pl. 444, figs. 1—5. 

1846. Pecten quinquecostatus, apud Forbes, Trans., Geol. Soc., Lond., vii, p- 153. 

1847. Janira Fontanieri, d’Orb., Voy. Astrolabe, &., Paléont., pl. iv, figs. 388—40. 

Vola testa ovato sub-trigona, clausa; valva dextra valde convexa, radiatim costis 
6 majoribus, ad marginem plus minusve projicientibus, 4, 3, aut rarissime 2, costulis 
minoribus, sub-equalibus vel inequalibus interpositis ornata, declivitate antica et 
postica striis 4-5 radiantibus notata; valva sinistra plana aut paulo concava, 
similariter costata; utraque striis concentricis, filiformibus, confertissimis tecta, 
auriculata, auriculis sub-equalibus, radiatim striatis, auricula postica paululum 


majore quam antica. 


In referring a grea number of Indian specimens to this well known European 
species, it is necessary to state the variations which are to be observed in them 
and to draw attention to the numerous figures representing them. 

The most characteristic forms of VY. quinquecostata occur in a yellowish soft 
marly rock south-west of Coonum; they nearly all possess four intermediate ribs 
between each larger one, and the two median of the four are again somewhat 
thicker than the two lateral ones. Exactly similar forms also occur north of 
Odium, at Ootatoor, and south of Puravoy, south-east of Permapolliam (Trichino- 
poly group), and near Arrialoor (Arrialoor group), but at all these localities 
the typical form does not appear so common as some varieties. At Odium, 
Moraviatoor, and Ootatoor there occur specimens which often grow to a consi- 
derably larger size than at Coonum, and in these there are, as a rule, only three 
smaller ribs between each two larger ones, except between the two posterior larger 
ribs, where there are almost invariably four smaller ribs present. This variety also 
occurs at Permapolliam, Anapaudy, Serdamungalum, and Arrialoor; therefore in 


* Coq, et polyp. foss. de terr. ter. de Belgique, 1843, p. 299. 
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all three divisions of the South Indian Cretaceous deposits. Again, some other 
specimens have between the first and second, or between the second and third, 
anterior larger ribs four intermediate ones; very rarely is it the case that only 
two intermediate ribs occur in one or the other of the interspaces between the larger 
ribs. I only observed it in a few specimens from Odium (see fig. 8, pl. xxxvii) ; 
they are also all of large size. Three intermediate sub-equal ribs (V. quadricostata) 
are only met with in some small specimens from Arrialoor and Shillagoody. 

I have compared a very large series of specimens from various localities and 
formations, and I am confident that the Indian shell does not admit any such dis- 
tinction, as has been proposed for V. quinquecostata and quadricostata (=grypheata) ; 
the former said to possess always four and the latter always three intermediate 
ribs. ‘The different variations are not restricted either to particular localities, or to 
distinct formations; they occur without any rule one among the other. The only 
thing which could be said is, that specimens from the Ootatoor group have more 
commonly four and those from the Arrialoor group more commonly three inter- 
mediate ribs. I also could find no perceptible difference in the form and striation 
of the ears of the various Indian specimens. The state of preservation has a 
ereat deal to do with the relative size of the ribs and is often very misleading. 

I do not wish to pronounce a certain opinion as to the identity of V. quinque- 
and quadricostata, but I cannot help doubting their specific distinction. The 
support which d’Orbigny gave to his opinion, by placing the one shell in the 
Turonien and the other in the Senonien, has been long ago disproved: such geolo- 
gical restriction does not exist ; both forms occur from the Tourtia and Cenomanien 
up into the upper beds of the white chalk. 

I have no specimens of d’Orbigny’s V. equicostata and alpina to compare, but 
judging from the observations which I made on the Indian specimens, I doubt 
that even these two will prove to be distinct species from guinguecostata, though 
certain varieties may be locally constant. 

Localities—North of Odium, Cullapaudy, Moraviatoor, Ootatoor, south of 
Puravoy, (Ootat. group); south-east of Permapolliam, east and north-east of 
Anapaudy; south of Serdamungalum, (Trichinopoly group); east and west of 
Arrialoor ; south-east of Mulloor, Shillagoody, and Olapaudy (Arrialoor group). 

Formations.—Ootatoor, Trichinopoly, and Arrialoor groups. 


2, VoLA Lavis, Drouet, Pl. XXXI, Figs. 7-8. 


1824. Janira (? Neithea) levis, Drouet, teste Pictet et Campiche, Pal. Suiss., V™e ser., 4™¢ part., p. 252. 

1843. Janira phaseola, apud d’Orbigny, Pal. frang. tery. cret., iii, p. 635, pl. 444, figs. 6-9; eadem aut 
Veithea phaseola auctorum, non eadem Lam. 

1846. Pecten decipiens, Reuss, Bohm. Kreidef, pt. ii, p. 31, pl. 45, fig. 3. 

1868. Pecten phaseolus, apud Giimbel, Abhandl. math. Ph. Klasse, Bayer. Akad, Wissensch., x, p. 564. 


Vola testa late sub-ovata, crassula, apice angustata, paululum obliqua, valva 
dextra convexa, radiatim sub-costata, costis paululum convexiusculis, latis, equalibus, 
lineis impressis disjunctis; valva sinistra plana, radiatim costata, costis angustis 
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sub-equalibus, sulcis fere duplo latioribus separatis; utraque valva concentrice 
minute striata, biauriculata, auriculis sub-equalibus, postica majore, et ad marginem 
obliquiore. 


The ribs on the convex valve are generally very indistinct, but in well pre- 
served specimens they always are slightly convex; they are 22-24 in number, 
separated by very fine impressed lines; as a rule, they are equally strong, but 
occasionally one or two exceed others in breadth. On the left or flat valve the 
ribs are more prominent, separated by broader furrows, which on the inner side 
appear as many broad and flat ribs; this character easily distinguishes the flat 
valves of the present species from those of quinquecostata, even when the extreme 
margin of the shell is not well preserved. I have accepted the name /evis, 
Drouet, for the present species, following in this identification Pietet and 
Campiche, who consider Lamarck’s phaseola as a distinct species. I am not 
acquainted with Drouet’s original description. 

Localities—Near Kullay, Coonum, Odium, and Koloture. 

Formation.—Ootatoor group. 

This species occurs in the Cenomanien of France. 


HINNITES, Defrance, 1821, (see p. 427). 
1. Huinnites AnbDooRENSIS, Stoliczka, Pl. XXXII, Fig. 10. 


HI. testa late ovata, sub-equilaterali, antice parum dilatata, inequivalvi, valva 
convexa radiatim multicostata, costis fortioribus, wna, vel duabus, aut tribus, tenuioribus 
alternantibus, striis concentricis acutis decussatis, aliquando spinulose sub-tuber- 
culatis; valva dextra plana, radiatim obsolete in-equaliter costulata ac concentrice 
striata; auricula antica magna, ad basin profunde insinuata. 


Shell ovate, with the anterior side somewhat dilated; the left valve is consi- 
derably convex, ornamented with stronger and thinner radiating ribs, crossed 
over by concentric, sharp strize, by which the ribs become somewhat undulating, 
especially towards the margins. The right valve is quite flat, and the radiating 
ribs on it much less distinct. 

Locality —Near Andoor, in an earthy, brownish limestone. 

Formation.—Ootatoor group. 


XLII. Fanily,—SPOND YLIDZ. 


The animals have the mantle margins usually thickened, consisting of two 
or three laminze, unequally cirrated at the edge, often with a few larger filaments 
between them; numerous small ocelli are placed at short distances from each 
other at the base of the internal cirrhi; mouth surrounded by a large foliaceous 
lip, to which laterally the palps are attached, being of an oblong, terminally pointed 
shape; gills large, fleshy, equal or sub-equal, posteriorly somewhat similarly curved 
as in Avicula, and free; foot small, cylindrical, somewhat thickened at the end, 
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or obliquely truncate. In Spondylus occasionally there issues from the middle 
of the terminal disc of the foot a cylindrical tendon, ending in a fleshy mass. 
In some of the eastern species of this genus the foot is simply thickened a short 
distance from its base on account of the development of the byssal gland; the 
latter has a slight groove, and sometimes a few thick, foliaceous byssal threads 
are seen to issue from it, but, as a rule, the Spondyli do not appear to spin a byssus. 
The animal of Pedum, however, always possesses a short byssus, composed of 
thin threads. 

The shells are always inequivalve, the right valve being, as a rule, somewhat 
larger, more or less attached at the beak, which is often irregularly produced and 
on the inner side possesses a flattened area; the left valve is free, generally smaller 
and also with a smaller hinge area; both are more or less distinctly eared; the 
cartilage is internal, situated in a median pit; the hinge is toothless or provided 
with rib-like or tubercular teeth on either side of the cartilage pit, muscular 
impression subcentral, rounded, more or less confluent with the posterior pedal 
muscle, which is attached to the inner part of it; anterior pedal scars sometimes 
indicated below the beak, but generally not traceable; pallial line entire; surface 
generally ornamented with radiating, often foliaceous ribs and striz; inner layer 
of shell thick, more or less glassy. 

In the general habitus the Sporpyzzpz more resemble the Pzcrrvipz than the 
Rapvwtip#, aiffering from the former by their more or less sessile habitat, thickness 
of shell, and by the usual presence of hinge-teeth ; from the latter principally by the 
inequality of the valves, internal ligament, and by the presence of ocelli at the 
inner mantle margins. 

In former geological periods the members of this family were not very 
numerous ; they only appeared with the beginning of the mesozoic epoch, but it is 
difficult to say whether they attained their maximum of development towards the 
close of this epoch or not, at least as far as Spondylus is concerned, though this was 
very likely the case, as it certainly was with Plicatula. Terquemia is only known 
fossil, and Pedum only recent from a single species. The recent forms are with 
very few exceptions inhabitants of tropical seas; they are found mostly in the 
littoral zone, more rarely at greater depths. 

1. Plicatula, Lam., 1801. Valves radiately plicated, right valve more or less 
largely attached at the beak, which has often a small thickened free area, beaks 
with indistinct, in advanced age generally quite obsolete, ears, left valve somewhat 
smaller, and usually with a more pointed beak; hinge with two strong, laterally 
more or less distinctly striated teeth, interlocking between each other, and a 
cartilage groove, or pit, between them; muscular impression single, large, gener- 
ally well marked, excentric, pallial line entire, distant from the margin; type, 
P. plicata, Forsk. Some of the recent as well as fossil species have barely a trace 
of attachment at the beak of the right valve. 

la. Deslongchamps, in an elaborate paper on the liassic and jurassic Plica- 
tule, has pointed out some peculiarities of a certain number of species for which he 
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retained Parkinson’s name Harpax (1811), but I do not think that the distinction 
is really a generic one; (Essai s. les Plic. foss., &c., Mém, Soc., Linn. de Norm., 
1859, XI, p. 1 et seq.). The general character and structure of the shell is in both 
essentially the same, the hinge-teeth in Harpax always extend up to the beak, the 
ligamental pit is in the right, or attached, valve at the end of a strong median 
rib, and in the left valve it is very slightly marked, while in Plicatula there is 
usually a small space between the beak and the hinge, separating the teeth from 
the beak itself, and the ligamental pit in the left, or free, valve is conspicuously 
deepened. Besides that the hinge-teeth of Harpax are generally stronger and more 
parallel, and the shells are often of large size. It may be thought convenient 
to retain the name Harpax sub-generically for such characteristic forms as 
H. Terquemi, Kud.-Desl., but as the left or free valve of some recent Plicatule 
offers characters of the hinge-teeth which are nearly identical with those of Harpae, 
it would not be justifiable to recognise the latter as a separate genus. 

1b. In the above quoted paper (p. 118 et seq.), Eudes-Deslongchamps dis- 
tinguished among the mesozoic Plicatule a peculiar section under the name 
Pl. reticulate. They are sessile with the greater part of one valve, of a semi- 
circular shape, and the inner surface is always peculiarly striated and reticulated. 
The hinge areas of both valves are obliquely descending, and there appears to be 
a median ligamental pit present, but whether for the attachment of a ligament or 
not is uncertain ; no hinge-teeth, nor a pallial line, or muscular scars, have as yet 
been observed in these fossils, and it is, therefore, difficult to say whether they really 
are Pelecypoda or not. They no doubt represent a special genus, of which PJ. 
retifera is the type. 

Eichwald proposed for somewhat similar shells the name Cyclostreon, which 
I shall notice in the Anomiide. 

le. Laube (Denksch. Akad., Wien, vol. xxv, pt. ii, p. 75,) describes from the 
Trias of St. Cassian a peculiar smooth species, Pl. solea, which on one (? posterior) 
side has a distant, double, lateral tooth near the margin. The valve described is 
apparently the right one. The hinge-teeth are very close together, leaving only a 
narrow groove for the ligament. It is probable that this species indicates a new 
generic type. 

Species of Plicatula are known from the Trias upwards; they are always found 
in small numbers; their largest development probably falls in the middle part of 
the mesozoic period. At present there are only about twelve species known from 
Eastern and American seas. 

2. Spondylus, Klein, 1753, (Ostrac., p. 186, pl. ix, No. 37; Linné, 1757). 
Valves very unequal, the lower, or right, more or less attached to foreign bodies, 
with a flattened area between the beaks and the hinge; upper valve smaller, with 
distinct ears and a smaller, sometimes obsolete, hinge area; hinge line generally 
straight, more or less thickened; hinge with a median, deep, usually well cireum- 
scribed, cartilage pit and a strong tooth on either side, with corresponding cavities 
in the other valve; muscular scar sub-central, large; the inner portion of it is 
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probably produced by the posterior branch of the pedal muscle, which appears 
to be confluent with the impression of the adductor; pallial line entire; surface of 
valves always radiately ribbed and often spinose; type, Sp. gederopus, Linné. 

Fossil species are known from the Lias* upwards, gradually increasing in number 
and attaining their maximum of development in the present seas. The few species 
noted from triassic and older deposits are doubtful; some of them appear to indicate 
new generic forms, and others have already been transferred to Hinnites. The 
attachment of the right valve is in some recent and fossil species very small, and 
ina few it becomes quite obsolete. When ‘the young Spondyli find a suitable 
place on a solid dead rock they generally become firmly attached, but when they 
are seated on living coral they become in time quite free, and are found generally 
placed in an open cavity on the surface of coralline masses. I have myself 
collected several such specimens on the reefs at Singapore and near the Andaman 
and Nicobar Islands. 

2a. Asaprobable new generic form I must mention a peculiar species, Spondylus 
pulvinatus, described by Zittel from the Gosau deposits (Denksch. Akad., Wien, 
xxv, pt. ii, p. 119, pl. xviii, fig. 8). It is a small remarkably thick, transversally 
ovate shell with a very strong straight hinge line, possessing the external hinge 
teeth of a Spondylus, but having the cartilage placed in two pits one beside the 
other. It is most probable that this species belongs to a genus different from 
Spondylus, but as there has been as yet only a single valve found, I shall not 
venture for the present to propose a new name for it. 

Deshayes has shown that the names Podopsis, Pachytes, and Dianchora have 
been based merely upon cast, or imperfect, specimens of Spondyli. In the case of 
Dianchora, Sow., the beak of the right or attached valve appears to have been 
broken off, and the opening produced by this break was evidently considered as 
naturally belonging to the shell. 

3. Pedum, Brug., 1792. Valves generally higher than long, slightly convex, 
with a striated triangular area between the beak and the hinge line, smaller in 
the left valve than in the right, or larger, valve; the latter has a deep incision in 
front of the hinge line; ligament situated in a groove, which passes through the 
median portion of the area and terminates internally with a projecting cartilage 
process ; hinge edentulous, muscular scar faint, large, sub-central, roundish, partially 
confluent with the pedal scar; pallial line entire, faint; type, P. spondyloideum, 
Gmel., being the only species as yet known from the eastern seas. 

Deshayes censures H. and A. Adams’ classification of this genus and places 
it near Pecten on the ground that the right valve is free. It is not more free than 
in many Spondyli, and is found resting on corals with the right valve in exactly 
similar manner as these do, the consequence being that the radiating striz are 
generally not developed on the right or larger valve, which also often remains 


* Eud-Deslongchamps has described a few species from these beds, but the hinge-teeth do not as yet appear 
to have been observed in them. The oolitic species described by the same author, however, bear all the external charac- 
ters of typical Spondy/i. 
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white, while the smaller valve, exposed to light, is colored. The large develop- 
ment of the hinge area, with the ligamental groove passing through it, and the 
structure of the shell of Peduwm, undoubtedly show greater affinities to the 
Spondyli, than they do to the Pectines. 


4. Terquemia, Tate, 1867, (Suppl. to Woodward’s Manual of Mollusca, 
Carpenteria, Deslongchamps, 1859, Mém. Soc., Linn., Norm., xi, p. 120—non 
eadem, Gray, 1856). Valves radiately ribbed, externally lamellar, internally porcel- 
lanous, rounded, generally somewhat irregular ; right valve larger, attached, usually 
somewhat convex, left valve somewhat smaller and also flatter; hinge area 
well developed in both valves, striated, with a ligamental groove passing through 
it and slightly projecting internally, terminating with a roundish hole; no hinge- 
teeth; muscular scar rounded, somewhat posteriorly placed, excentric, pallial line 
indistinct; type, Terg. pectiniformis, B.-Desl., from the lias. Only a few other 
jurassic species have been made known. ‘The classification of the genus in the 
present place must be considered as provisional, for the shells are extremely like 
Ostrea, but the hinge area and the ligameptal groove appear to me to have their 
nearest analogues among the Spoyprzipx, and the shells themselves show a great 
similarity to Plicatula. 


List OF CRETACEOUS SPECIES. 

1. Plicatula asperrima, d’Orb., Pal. frang. terr. eret., iii, p. 679, pl. 462, figs. 1—4. 

2-5.—P. Curteroniana, d’Orb., (ibidem, p. 680), Remeri, d’Orb., (ib., p. 681; = armata, 
Rem., non Goldf.), placunea,* Lam. (iid. p. 682; = Spondylus strigilis, Brong.), radiola, 
Lamcek., (idid p. 683; = ? pectinoides, Sow.). 

6.—P. radiata, Goldf., Petr. Germ., ii, p. 102, pl. 107, fig. 7. 

7.—P. nodosa, Duj., Mém. Soe. Geol. Fr., 1837, ii, p. 228, pl. 15, fig. 14. 

8.—P. inflata, Sow., (vide Mat. Pal. Suisse.—Foss. de la Perthe du Rhone, &e., par Pictet et 
Renevier, 1858, p. 137; = P. spinosa, Mant., (Geol. of Suss., p. 26, figs. 13, 16-17; non eadem 
Sow., sed eadem d’Orbigny, Pal. frang. cret., ili, p. 685; teste Coquand, Monog. Etage Apt. de 
V’Espagne, p. 159). 

9.—P. gurgitis, P. and Roux, Foss. des Grés verts, 1849-53, p. 517. 

10.—P. imbricata, Koch et Dunk., Beitrege, &., 1837, p. 50, pl. 6, fig. 3. 

11—P. inequidens, Sharpe, Quart. Journ. Geol. Soc., Lond., x, p. 197, pl. 6, fig. 3. 

12.—P. deltoidea, Tate, Quart. Journ. Geol. Soc., Lond., xxi, p. 39, pl. 3, fig. 5. 

13.—P. aspera, Sow., (vide Zittel in Denksch. Akad., Wien, xxv, pt. ii, p. 120, pl. xix, 
fig. 1, and for further reference p. 446). Fraas (Wiirt. Jahresh., xxiii, p. 232,) quotes the species 
also from Palestine. 

14-18.—P7/. affinis, Kichw., P. aurita, Trautsch., P.convera, Eichw., P. rudis, Bichw., et 
P. lamellosa, Kichw., are all stated to occur in Neocomien rocks of Russia (see Leth. ross., xme 
livy., p. 413, et seq.). 

19.—P. Arachne, Coquand, (Mon. Etage Apt. de ’Espagne, 1865, p. 160). 

20.—Phicatula arachnoidea, Desl., Mem. Soe., Linn., Norm., xi, p. 124, belongs to a peculiar 
genus probably allied to Cyclostreon of the ANOMIID A. 

21-22.— Pl. clathrata et delta, Deslongch. (Mém. Soe., Linn., Normandie, xi, p. 104, pl. 17, 
figs. 9-10 and 11-12). The second species is considered doubtfully cretaceous. 


* Coquand (Monog. Etage Aptien de l’Espagne, 1865, p. 158), unites asperrima, d’Orb., also with this species. 
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23.—Pl. Mallerchiana, Coq., (Bull. Soc. Géol., France, xvi, 1859, p. 1003). 
24-30.—Pl. Fourneti, Ferryi, Flattersi, Auressensis, Reynesi, Desjardinsi and decipiens are des« 
cribed by Coquand from Algiers, (Geol. et Paléont. Prov. Constant., 1862, p. 220 et seq.). 


31.—P. urticosa, Mort., (Synops. eret. foss., North America, p. 62, pl. 10, fig. 2). 

32.—P. incongrua, Con., (Emory’s Rep., p. 153, pl. 6, fig. 10). 

33-84.—P. Saffordi et tetrica, Con., (Journ. Acad. Nat. Sc., Phil., 2nd ser., iv, p. 283, pl. 46, 
figs. 34 and 26). 

35.—BP. variata, Gabb, (Pal. Calif., i, p. 303, pl. 26, fig. 190). 


36-40.—P1. striatocostata, instabilis, multicostata, sessilis and septemcostata occur in the South 
Indian cretaceous deposits. 


Spondylus (see Pictet’ Pal. Suisse, V™ ser., 4™ part., p. 260). 

41-50.—Sp. Remeri, Desh., ( = latus, Desh. et hystriv apud Romer), striatocostatus,* 
d’Orb., bellulus, Lor., eancellatus, Guem., complanatus, d’?Orb., gibbosus, d’?Orb., Renaurianus, 
d’Orb., dichotomus, Buv., striatus,t Sow., Requienianus,t} Matheron. 

51-60.—Sp. hystrix, Goldf., latus, Sow., fimbriatus, Dixon, obesus, d’Orb., Coquandianus, 
hippuritarum, and alternatus, d’?Orb., spinosus, S8w., truncatus, Goldf., Curentonensis, a’ Orb. 

61-70.—Sp. Santonensis, globulosus, Royanus et Dutempleanus,t d’Orb., e@qualis, Heb., Aonis, 
d’Orb., obliquus, Mant., Brightoniensis, Mant., lineatus, Goldf., undulatus, Rss. 

71-75.—Sp. Hagenovi and asper, Miinst., armatus, Goldf., subplicatus and sublevis, d?Orb. 

76.—Sp. pulvinatus, Zittel (Denksch. Akad., Wien, xxv, pt. ii, p. 119), is from the Austrian 
Gosau deposits. 

77-78.—Sp. tauricus et pygmaeus, Kichw., (Leth. rossic., xme livr., 1867, p, 419 et seq.). 


79.—Sp. Baylei, Coq., from Algiers, (Geol. and Pal. Prov. Constant., 1862, p. 220). 

80-82.—Spondylus echinatus, Mort., (= Sp. capax, Con.), gregalis, Mort., et Guadaloupe, 
Reem., (see Meek in Check-list, North Am. inv. foss., Smith. Mise. Coll., No. 177, p. 7). 

83-86.—Sp. Arrialoorensis, suleatellus, calearatus, and subcostellatus oceur im the South Indian ~ 


cretaceous deposits. 


PLICATULA, Lamarck, 1801, (see p. 440). 
1 1. PxicatTuLa stRIATOcosTATA, Stoliczka, Pl. XXXIV, Fig. 20. 


Pl. testa ovata, apice angustata et sub-truncata, complanata, valvis sub-equalibus, 
sinistra paululum majore, ad wmbonem angustissine affixa, utraque  breviter 
auriculata, superficie costulis radiantibus tenuibus, paulo undulatis, 7-8 fortioribus 
ad intervalla interpositis, acute tuberculatis vel spinulosis ornata. 


A small species with flattened, sub-equal valves, both of which are provided 
with small ears, the beaks are depressed and truncate; the surface is marked with 
a number of thin radiating ribs, between which there are at short intervals stronger, 


* Fraas notes a fragmentary specimen from Palestine, possibly belonging to this species (Wirth. Jahreshefte, 
xxili, 1867, p. 232). 

T Sce Zittel in Denksch, Akad., Wien, xxv, pt. ii, p. 118. 

} See Favre, Descrip. foss. Moll. de Lemberg, 1869, p. 159. 
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spinose ribs interposed; both are often interrupted in their course by concentric 
lines or furrows indicating stages of growth. 

Localities —Near Shillagoody, in a grey, conglomeratic soft sandstone; Ola- 
paudy, in brownish, finely oolitic rock ; rare. 

Formation.—Arrialoor group. 


2. PLICATULA INSTABILIS, Stoliczka, Pl. XXXIV, Figs. 3-14 and 19; Pl. XLVI, 
Fig. 3. 

Pl. testa ovata, paulo obliqua, apice valde angustata, inequivalvi, umbonibus 
depressis, approximatis, valva supera planata, infera plus minusve convexiuscula, 
nonnunquam accumulate lamellosa, ad wumbonem breviter affixa; utraque radiatim 
costata, costis aut paucis et fortibus, aut numerosis et tenuibus, semper squamose 
spinulosis, spinulis depressis, angustis ; dentibus cardinis in utraque valva ab apice 
remotis, costiformibus, in valva supera remotis, costula ligamentali medio separatis, 
in valva infera magis approximatis, duplicibus, partibus internis valde prominentibus, 
externis marginalibus, nonnunquam sub-obsoletis ; timpressione musculart ovato rotun- 
data, excentrica ; impressione palliali profunde impressa, continua, ab margine remote 
sita. 

This species resembles in its ovate shape the last, but the lower valve is always 
somewhat convex, while the upper is flat, or very nearly so. The ornamentation 
is extremely variable, individually and from causes of preservation of the surface. 
It is almost difficult to find two specimens which would entirely agree in this 
respect. As a rule, young specimens have from seven to nine ribs, but the 
number rapidly increases by bifurcation. In very few cases, (see fig. 4, pl. xxxiv), 
I have observed only four ribs; immediately, however, the next stage of growth 
begins, the number is doubled. In well preserved younger shells the ribs are 
ornamented with more or less projecting, scaly spines, (see figs. 12a and 14 on 
pl. xxxiv), and only when these are partially or wholly worn off, the ribs become 
better discernible ; they never have any distinct thinner intermediate ribs, or striee, 
between them. In the progress of growth, the ribs, as already stated, divide into 
two or more branches, and when they were originally numerous (as seen in 
fig. 11 on pl. xxxiv), the full grown shells offer such a densely ribbed and scaly 
surface as is represented in figs. 19 and 19 @ on the same plate. 

The internal structure of the valves does not offer any peculiarities; in both 
valves the hinge-teeth are somewhat removed from the umbones, and in the upper 
or right valve there is a low median ridge to which the ligament was evidently 
attached. This ligamental ridge is also indicated in several other tertiary and 
recent species. 

Localities —Chokanadapooram and Ootacaud, in a white earthy limestone, 
very common and mostly of larger size; west and south-east of Arrialoor, in grey 
sandstone, common, but all specimens are of small size; other localities are 
Olapaudy, Comarapolliam, Shillagoody, and north of Poodoopolliam, in silicious 
or calcareous sandstone. 


Formation,—Arrialoor group. 
5 R 
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3. PLICcATULA MULTICOSTATA, Forbes, Pl. XXXIV, Figs. 15, 16, 17, and 18; 
Pl. XLVI, Figs. 5-6. 


1846. Plicatula multicostata, Forbes, Trans., Geol. Soc., Lond., vii, p. 155, pl. xviii, fig. 3; eadem auctorum. 


Pl. testa late ovata, rare sub-orbiculata, apice vrotundate obtusata, margine 
posteriore convexo, anteriore truncato aut paululum concavo, inequivalvi ; valvis 
convexiusculis, indistincte auriculatis, inferiore altera paulo majore, ad wnbonem 
breviter adnata, rare late sessili, utraque dense radiatim costulata, costulis sub- 
aequalibus, in junioribus squamose spinulosis, in adultis multiplicate divisis, plus 
minusve large spinulosis, in valva inferiore paululum distantioribus, interstitiis con- 
centrice squamiforme striatis. 


Shell broadly ovate, with obtuse slightly prominent beaks and indistinct ears. 
Some specimens are a little more oblong than others, but the form very rarely 
approaches to orbicular. The upper valve is a little smaller than the lower, which is 
generally only with a small portion of the umbo attached; rarely is the place of 
attachment enlarged, and only in such case the form of the shell is subject to varia- 
tion (see pl. xlvi, fig. 6). Both valves are convex, the lower slightly more so than 
the upper. The surface is covered with numerous, very closely set, sub-equal radiat- 
ing ribs, ornamented with scaly spines. As the shell increases in size, the ribs 
multiply by division, and some of them often become stronger than others. The 
scaly spines increase in proportion, and in well preserved shells considerably project 
beyond the margin. The ribs are, as a rule, a little more distant on the lower than 
on the upper valve (compare figs. 16 and 160 on pl. xxxiv). 

This species is very closely allied to Pl. aspera, Sow., from the Alpine Gosau 
deposits, (see Zittel in Denksch. Akad., Wien, vol. xxv, pl. ii, p. 120). There does 
not appear to be any essential distinction in the form and ornamentation of the 
shells of the two species, but in aspera the upper valve is always flat or even 
concave, while in multicostata the upper valve is always convex, near the beaks 
sometimes even considerably tumid. 

The species described by d’Orbigny as Pl. aspera can hardly be regarded as 
identical with the one from the Gosau; good materials must be compared in order 
to establish the relation of these two forms. We possess in our collection a specimen 
from Towrs, in which the radiating ribs are as distant as shown in d’Orbigny’s 
figure and the spinulose scales are of a different character. The American Pi. 
urticosa, Mort., which Zittel identifies with aspera, is to all appearance a much 
more elongated shell. 

Localities —Near Serdamungalum, Alundanapooram, and Anapaudy ; common, 
in a yellowish brown or bluish grey sandstone. 

Formation.—Trichinopoly group. 


4, PLICATULA SESSILIS, Stoliczka, Pl. XXXIV, Fig. 21; Pl. XLVIT, Figs. 5-7. 


Pl. testa oblique ovata, inequivalvi, valva infera convexa, ad umbonem truncata, 
anguste vel latiuscule affixa, parte libera raliatim costulata, costulis equalibus, squa- 
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mulose sub-tuberculatis aut confertis, et equidistantibus, aut paucioribus et sub-dis- 
tantibus, omnibus simplicibus; valva supera plano-concaviuscula, ad wumbonem 
paululum tunidula, distinctius auriculata, primo radiatim granulato striata, postea 
costulata, costulis tis in valva altera similibus. 

The lower valve is in this species always convex, truncate, and attached at the 
beak with a larger or smaller area. The upper valve is variable; on the whole, it is 
concave, but the upper part, corresponding to the place of attachment, is either 
plain or slightly tumid. This portion of the valve is also differently ornamented 
from the rest. The radiating lines on it are thin and finely granular, while the 
remaining portions of both valves are covered with much stronger, scaly, and sub- 
tuberculated ribs, all equal in size, but either more numerous and equidistant, 
or in smaller numbers and, towards the periphery, more distant from each other. 
The form of the shell greatly resembles Pl. spinosa, Mant., but the ribs are com- 
paratively always more numerous, and less spinose. 

Localities.—Ootatoor, Odium, and Moraviatoor, in yellowish brown or dark 
brown earthy limestone ; not common. 

Formation.—Ootatoor group. 


5. PLICATULA SEPTEMCOSTATA, Forbes, Pl. XLVIII, Fig. 4. 
1846. Plicatula septemcostata, Forbes, Trans., Geol. Soc., Lond., vii, p. 155, pl. xviii, fig. 4—eadem auctorum. 

P. testa sub-obliqua, sub-orbiculari, convexiuscula, inequivalvi, longitudinaliter 
(= radiatim) costata, costis septem majoribus, sub-angulatis, (sub-squamosis) ; apice 
affica, (Forbes, 1. cit.). 

I am unable to add anything to the knowledge of this species; there is no 
specimen of it in our collection. The lower valve is slightly more convex than the 
upper one, and both are similarly and equally strongly ribbed. 

Locality.— Pondicherry. 

Formation.—? Valudayoor group. 


SPONDYLUS, Klein, 1753, (see p. 441). 
1. SponpyLus ARRIALOORENSIS, Stoliczka, Pl. XXXITI, Fig. 5. 


Sp. testa oblique late ovata, valva inferiore late affixa, cupuliforme, umbone 
moderate irregulariter producta, margine inferiore sensim elevata, radiatim costel- 
lata et concentrice crasse lamellata; valva superiore convexa, versus marginenr 
deplanata, radiatim costellata et concentrice obsolete striata, costellis paulo inequa- 
libus, confertis, equidistantibus, rugulose spinulosis, posticis paulo fortioribus quam 
anticis, nonnullis (8—4) crassioribus et ad intervalla spinis altis, lateraliter com- 
pressis, armatis ; auriculis magnis, sub-equalibus, sub-levigatis, obsolete striolatis, 
utraque prope margimem cardinalem, fere rectum et incrassatum, costula spinulose 
lamellosa instructa ; wmbone obtuso, extra marginem paulo projiciente. 


The lower valve of this species is sessile with a broad surface on a fragment 
of an Jnoceramus ; it is rather low at the umbo, which is irregular, and with the 
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front area apparently somewhat excavated; towards the margin the valve is free, 
obliquely elevated, radiately striated, and concentrically strongly lamellated. The 
upper valve is moderately convex, covered with very numerous radiating ribs, which 
are of sub-equal size and made sharply rugose by the concentric strize of growth; a 
few of the radiating ribs are stronger, and armed with laterally compressed, tuber- 
culous spines. The ears are rather large, almost equal, nearly smooth, with straight 
thickened hinge margins, near which runs a strongly foliaceous or spinulose rib; 
the beak is obtuse and slightly projects beyond the hinge margin; (the last two 
characters are not sufficiently clearly shown in the figure). 

Locality.—South-west of Mulloor, in soft grey sandstone. 

Formation.—Arrialoor group. 


2. SPONDYLUS SULCATELLUS, Stoliczka, Pl. XXXIV, Fig. 1. 


Sp. valva superiore oblique ovata, moderate convexa, irregulariter undulate 
rugosa, radiatim dense costellata, costellis lateraliter compressis, rugulis, sulcis pro- 
fundis equidistantibus separatis, hie et illic tuberculis crassis, squamiformibus in- 
structis ; umbone depresso; auriculis sub-equalibus, radiatim costellatis ; lumula 
angusta et profunda. 


The irregular undulations on the surface of the upper valve seem to be, to a 
certain extent at least, characteristic of this species, and have probably been pro- 
duced by the shell having been sessile on corals, to which fragments have been 
found attached. The most marked character of the species consists in the radiating, 
sharp, laterally compressed ribs, these being separated by deep furrows, in thickness 
equal to the ribs; a few strong tubercles occur on their surface, but the ribs 
themselves are not thickened. 

Locality.— North of Poodoopolliam, in a white earthy limestone. 

Formation—Arrialoor group. 


3. SPONDYLUS CALCARATUS, Forbes, Pl. XXXIII, Figs. 6, 7,9, and 10, 


1846. Spondylus subsquamosus et calcaratus, Forbes, Trans., Geol. Soe, Lond., vii, pp. 154-155, pl. xviii, 
figs. 1-2. 
Spondylus calcaratus, auctorum. 


Sp. testa crassa, oblique late ovata; valva inferiore multo majore, tumida, 
umbone valde extensa, nonnunquam conoidea, torta, ad terminationem affixa, trun- 
cata; superficie libera radiatim costulata: costulis equalibus, planatis, lineis impressis 
angustis separatis, concentrice crasse lamellosa: lamellis partim continuis, partim 
interruptis ; area longa, sub-trigona, longitudinaliter obsolete striata et medio sulco 
sub-angustato instructa ; valva supera plano-convexa, ad umbonem sepe gibbosula, 
radiatim costulata et concentrice striata, costulis aut paucis aut numerosis, crassi- 
oribus tuberculis transverse squamiformibus ornatis; auriculis mequalibus, postica 
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minore magisque obliqua, utraque ab corpore teste jugo foliose costulato separata ; 
area angusta, latissime trigonata, paulo declivi; cardine dentibus externis crassis 
et fovea ligamentali mediana, sub-quadrata, instructo. 


D’Orbigny long since suggested that the two forms, described by Forbes 
under different names, belong to the same species. There can be little doubt on this 
point, however different the shells appear at first sight. In some specimens the 
upper valve has very few stronger ribs, in others they are numerous, there being two 
to five thinner ribs between each two thicker ones. The former are slightly undu- 
lating and finely rugose on account of the stris of growth crossing them, the 
latter are at shorter or greater distances enlarged into broad, scale-like tubercles. 
In young specimens there are always only very few stronger ribs present. The 
ears of the upper valve are unequal, the posterior being smaller and more oblique 
than the anterior; each of them is separated at its base from the shell by a rugose, 
foliaceous ridge, of which the anterior is sometimes represented by an oblique 
series of transverse, elongated tubercles. This character indicates a strong relation 
of the Indian form to the European Sp. truncatus, Goldf., but in this species the 
stronger ribs never attain the same thickness, and the tubercles on them are much 
more compressed, cristate. 

The lower valve varies in size: the umbonal part being more or less produced 
and with a larger or smaller area attached. In some specimens it is conical, with 
the umbonal part distinctly twisted. The radiating ribs on it are not much raised 
above the surface and equal, but the concentric lamelle are strongly prominent, 
sharp, lamellar, some of them continuous, others partially interrupted. The 
internal edges of both valves are, as usually, toothed all round the margin. 

Localities—Near Coonum and near Serdamungalum, in’ grey sandstone. 

Formation.—Trichinopoly group. 


4, SPONDYLUS SUB-COSTULATUS, Stoliczha, Pl. XXXIII, Fig. 8; Pl. XXXIV, 
Fig. 2. 


Sp. valva inferiore tumida, convexa, ad umbonem plus minusve late affixa, 
radiatim costellata et concentrice striata, striis sulcis nonnullis profundioribus inter- 
sectis, haud lamellosis ; valva supera elongate, vel late, ovata, convexa, ad wmbonem 
sepe gibbosa, radiatin costulata, costulis equalibus, haud tuberculatis, interstitiis 
aut equidistantibus aut angustioribus ; auriculis mequalibus, levigatis, auricula 
postica minore, angusta, margine superiore valde obliqua. 


The form of the shell is somewhat variable in this species ; it is either elon- 
gately or roundly ovate, sometimes irregular, evidently depending upon the surface 
of the object on which the lower valve was sessile. The numerous, rather fine, 
and equal ribs, without any larger tubercles, and the smooth unequal ears of the 
upper valve, readily distinguish the species from others. The furrows separating 
the ribs are either narrower than the ribs, or they equal them in width; but these 
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changes vary greatly with the state of preservation of the surface. <A closely allied 
European species is Spondylus globulosus, d’Orb., only differmg from the Indian 
form by a little more distant radiating ribs and comparatively larger ears. 
Localities. —East of Parally, Moraviatoor, Odium, in yellowish compact or 
sandy limestone. 
Formation.—Ootatoor group. 


XLIV. Family, —PLACUNID. 


The animal of the typical species, Placuna placenta,* Linné, is symmetrical ; 
it has the mantle margins perfectly separated, surrounded with smaller and larger 
cirri, and internally furnished with a kind of a pendent border, as in most species 
of the Pzcrryzpz: one pair of sub-equal gills on each side, long, crescent-shaped, 
posteriorly attenuating to a point and united; adductor muscle moderate, sub-cen- 
tral, round, single; at the posterior side of it is a small, indistinct impression caused 
by the branchiopallial muscle, and near the hinge a third, also small, but more dis- 
tinct, impression of the pedal muscle; foot sub-cylindrical, tubular, and expansible ; 
lips large, sub-triangular ; ventricle of the heart free; generative organ and rectum 
attached to the right mantle-lobe. 

Shell equivalve, or very nearly so, compressed, thin, of a pearly tubular 
structure, externally becoming often finely lamellar; ligament marginal, cartilage 
attached to the external side of two diverging ribs in one valve, corresponding 
to two similar grooves or ribs in the other valve ; muscular scar sub-central, round. 

Gray more than 20 years ago suggested the separation of Placuna and its 
allies into a distinct family; but since the examination of the animal of Pl. placenta 
by Woodward, it has been thought better not to separate them from the 4 voumzrpx. 
The organization of both is no doubt very similar, but we find that one of the 
most important characters of the Ayomizpz, the peculiar development of the byssal 
muscles, is altogether wanting in the Pzracuyrp#; the shells of this last family 
are, besides, symmetrical, equivalve, or sub-equivalve, free, supplied with a marginal 
ligament and internal cartilage. The habitat is also very different. Placuna is 
found on sandy shores, and has a very extensible vermiform foot, with which it can 
bury itself partially in the sand, spinning at the same time a few threads of byssus. 
Placunema I found loosely lying on coral-reefs. The third genus referred to this 
family is based upon a peculiar fossil shell from the eocene of Paris, for which 
Deshayes suggested the name Hemiplicatula. Of this last genus, an aberrant 
form occurs in the South Indian cretaceous deposits; it will be noticed subse- 
quently. Of the former genera, a few fossil species have been noticed from tertiary 
deposits only, but none from older formations. For one or two noted from creta- 
ceous rocks a new generic name has been proposed by Conrad, and the jurassic 
species have been named Placunopsis ; both are referable to the A vouzzpz. 


* See Woodward in Ann. and Mag. Nat. Hist., 2nd ser., xvi, p. 25. 
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1. Placuna, Brug., 1792, (Placenta, Retzius, 1788, non Klein, 1734; eadem 
H.and A. Adams). Suborbicular, compressed, equivalve, anteriorly sub-auriculate, 
the ear being indicated by an indistinct furrow ; hinge in the right valve with two 
unequal, moderately-diverging ribs, the posterior being the longer one; cartilage 
attached to the external side of the ridges in the right valve corresponding to 
two equally long grooves in the other valve; ligament thin, marginal; muscular 
sear roundish, of moderate size, sub-central, placed somewhat posterior to the 
median line of the hinge. Type, P. placenta, Linn., (Placenta orbicularis, Retz.,) 
the only recent species known. It not only differs by its slightly-diverging hinge- 
ribs, but also by being anteriorly indistinctly auriculate, while in Placunema there 
is no trace of an auricle. 

Deshayes (Paris foss., 2nd edit., vol. ii, p. 126,) discusses at length the author- 
ship of the name Placuna, and arrives at the conclusion that the name has been 
wrongly attributed to Solander-teste Chemnitz,* and that its true author is 
Bruguiér. The name has, however, been proposed for the type species Ostrea 
placenta of Linné, and should, therefore, be reserved for it, as Retzius’ name 
Placenta has been pre-occupied by Klein, which fact is admitted even by 
Deshayes, for Klein’s name was published 24 years earlier than Linné’s xth 
edition of the Syst. Nature. 

2. Placunema, Stoliczka, 1870, (Placuna apud H. and A. Adams). Shell 
irregularly sub-orbicular or sub-quadrangular, compressed, with a more or less 
straight hinge-margin and sub-central minute, indistinct beaks, no indication of a 
byssal sinus ; cardinal ribs in the right valve widely diverging, sub-equal; cartilage 
attached to the external margins of the hinge-ribs and lodged in corresponding 
grooves of the other valve; muscular scars roundish, below the centre of the 
hinge. Type, P. sella, Gmel. 

Only a few recent species are known. A few species have been recorded under 
the name Placuna from tertiary deposits, but the relations of the two genera have 
not been satisfactorily determined; one or two cretaceous forms, which had first 
been described as Placune, were subsequently referred to distinct genera. I 
have adopted a new name for this genus, because the only one, Lphippium, which 
could be used for it has been variously applied by different authors, and has besides 
been retained in Entomology. 

3. Hemiplicatula, Desh., 1864, (Paris foss., 2nd edit., vol. ii, p. 128). Shell 
roundly oval, solid, compressed, sub-equivalve, hinge with two slightly diverging 
hinge-ribs in each valve, those of the right valve fitting between those of the 
left, which are less elevated and have between them a small fosset; the cartilage 
is attached, as in Placuna, along the external sides of the hinge-ribs, and this forms 
the principal distinction between the present genus and Plicatula, where the car- 
tilage is situated in the median pit. Type, Hemipl. solida, Desh. (Olim Placuna 
solida), from the Paris basin. 

The genus represents a connecting link between Placuna and Plicatula; the 
umbones are slightly flattened and may have been temporarily attached. 


* T am unable to refer to the passage in the old edition of Chemnitz. 
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HEMIPLICATULA, Desh., 1864, (see p. 451). 


1. ? HemrpLicatuLa DETRITA, Stoliczka, Pl. XXXIII, Fig. 4, and Pl. XL, 
Fig. 7. 


Hemipl. (7) testa votundate ovata, tenwi, sub-equivalvi: valvis paulo con- 
vexiusculis, dextra alteré magis depressa; wnbonibus tumescentibus, acutis, sub- 
medianis ; margine antico sub-umbonali leviter emarginato, postico convexiusculo et 
modice expanso; superficie striis concentricis crassiusculis, sub-lamellatis, et ad in- 
tervalla sulcis inerementi nonnullis notata ; in utroque latere umbonis costula brevis 
in valvis dextra ac sinistra conspicua est : costulis sub-equalibus. 


Shell roundly ovate, rather thin; valves sub-equal, the right being a little less 
convex than the left one; beaks sub-central, somewhat tumid and pointed ; anterior 
margin below the beak slightly emarginated; posterior convex and somewhat ex- 
panded; surface ornamented with concentric, rather strong strize and some more 
distant undulations, indicating stages of growth. In both the valves examined 
the shell is only partially preserved; on the cast there is a short hinge-rib in each 
of them visible on either side of the beak,—these ribs meeting at the beak at an 
angle of about 90 degrees; the anterior rib appears to be a little longer than the 
posterior. 

The general shape of the shell and the presence of hinge-ribs in both valves 
agree with Deshayes’ Hemiplicatula, but in the present species the ribs are more 
diverging, and there is no distinct indication of the small pit in one of the valves 
of Hemiplicatula; as the two valves examined are, however, far from sufficiently 
perfect, it would be to no advantage to introduce a new generic name for them. 

Locality.—Ninnyoor, in a white earthy limestone. 

Formation.—Arrialoor group. 


XLV. Family,—OSTREIDZ. 


The organization of the Ostree is in some respects the most simple one of all 
Pelecypoda. The mantle margins of the animals are quite separated, with a double 
thickened edge, more or less distinctly fringed; the gills are simple, the leaflets 
not being doubled on themselves, united posteriorly together and to the mantle; 
one pair of sub-triangular, elongated, labial appendages on either side of the mouth, 
at the base of which they are connected with a plain membrane; adductor muscle 
single; foot obsolete; sexes distinct. 

The shells are of an elongately-ovate or of irregular shape, the former are at 
least temporarily free, the latter always attached with the larger valve ( ? the right), 
the left valve being usually somewhat smaller; beaks straight, irregularly bent, or 
spirally twisted; ligament internal or sub-internal, placed in a longitudinal groove 
and extending more or less at both sides of it; hinge edentulous or sometimes with 
an obtuse prominence below the anterior part of the ligamental area; muscular scar 
roundish or sub-ovate, generally excentric; pallial line entire; structure foliated 
externally, more or less homogeneous and sub-nacreous internally, 
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The Osrrerp# are principally distinguished from other allied forms of mono- 
myarian Pelecypoda by their single gills and almost entire absence of the foot. It 
is, however, not certain that this latter character would apply to all the forms refer- 
able to the family, as, for instance, to many of the fossil Gryphee which have no 
trace of attachment. And as in young oysters there is a small indication of the foot, 
this organ did very probably develop further in those species which remained free, 
while it became obsolete in others which selected a sessile habitat. Many concholo- 
gists have lately inclined to uniting all the different forms, which had been classified 
under the three principal genera Ostrea, Gryphea and Hxogyra, under the first-men- 
tioned name. I have here retained the old suggested tri-division and also noted some 
of the sub-genera, because I fully believe that the three above mentioned genera are 
as well founded as those of most other Pelecypoda, the species grouping themselves 
round certain generic types. Naturally, when we become acquainted with a large 
number of closely allied fossils which have descended from one common steck, we 
find that the many intermediate forms greatly interfere with a strictly definable 
classificatory arrangement. And this is very much the case with fossil Osrrzrpz ; 
their remains are among the most common fossils, and their shells are often preserved 
in beds where, besides Pzcrivip” and Aricuzrp#, hardly any other kind of shells 
remain unaltered. The consequence is, that the generic distinctions must be framed 
a little wider, and based upon more general characters, than would probably be 
thought admissible in other families of Pelecypoda. Even those conchologists, 
however, who advocate the generic unity of Ostrea always admit the convenience 
of most of the divisions here adopted. 

There have been very few Osrrrrp recorded from paleeozoic rocks; the re- 
mains are uncertain, though it is not probable that the family is altogether absent 
in those old formations.. In the Trias, both Gryphea and Evogyra are certainly 
represented, and probably also Ostrea. In the Lias the species of the two first 
named genera are found in abundance, and those of the third become well marked. 
In the Dogger and Malm the number of species has considerably increased ; in 
the eretaceous period it is again larger and attains probably its maximum. The 
genera are there slightly differently represented, viz., the number of species of 
Gryphea diminishes as compared with the Jura; Hvogyra reaches its maximum ; 
and Ostrea presents the greatest variety of form, but the number of species them- 
selves is not very large, they chiefly belong to the sub-genus Alectryonia. The 
tertiary epoch was mostly inhabited by Ostree, the two other genera are compara- 
tively very scarce; the total number of the species of this family is most probably 
smaller than that in the cretaceous period alone. On the whole, there are now 
about 600 (more or less correctly defined) species of fossil Ostree known, while 
that of the recent species does not nearly amount to one-sixth of that number. 

1. Ostrea, Linné, 1758. Shell irregular, inequivalve, attached with one valve, 
the other being usually smaller, more or less inequilateral, with straight or slightly 
curved beaks; ligament lodged in a median groove below the beaks, the ligamental 
area more or less extending on each side of the groove; it is marked with 
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fine transverse waved lines or striae; muscular scar sub-central, varied in shape, 
depressed, or very little elevated ; surface concentrically lamellar, or with radiating 
sub-obsolete ribs; type, O. edulis, Linn. 

la. The name Ostrea has been reserved for the species with foliated or con- 
centrically lamellar shell, only occasionally there are some superficial ribs present, 
but they do not extend to the margin of the shell, this being entire, though some- 
times irregular. 

1b. Alectryonia, Fisch. de Waldh., 1807, (vide Bull. Soe., Moscou, viii, 
p. 108; ZLopha, Bolten, apud H. and A. Adams; Dendrostrea, Swains., 1840). 
Shell: generally attached near the beaks, irregular, usually of a broadly ovate, 
or rounded, more rarely of an elongated sigmoid shape; the posterior part of the 
hinge-line is often somewhat expanded, the muscular scar excentric and raised, the 
beaks slightly curved, with the ligamental groove as in Ostrea; surface with 
radiating ribs, which form strong dentations at the margin; type, Ostrea crista- 
galli, Linné. A peculiar section of Alectryonia are the narrow, mostly sigmoid 
shaped, strongly costated Ostree, represented by O. carinata, Lam. 

Species of Ostvea occur in great number in the mesozoics. Those belonging 
to Alectryonia ave there most numerous and decrease in the tertiaries, while the 
number of true Ostree increases from that time up to the present. 

2. Gryphea, Lam., 1801, (Pycnodonte, Fisch. de Waldh., 1835, Bull. Soc., 
Moscou, viii, p. 118; Gvyphostrea, Conrad, 1865, Am. Journ. Conch., I, p. 15). 
Shell generally broadly ovate, inequivalve, usually attached when young, mostly 
free when adult, attached valve larger, convex, with a strongly incurved and often 
spirally twisted beak, smaller valve mostly flattened with a simple obtuse beak; 
ligamental groove simple, arched, distinct in the convex valve, flat and often repre- 
sented by a uniformly striated margin only in the smaller valve; muscular scar 
excentric, generally somewhat impressed; type, G. angulata, Lam., recent. 

The Gryphee are first known in the Trias, and it is not improbable that 
they are already found in the paleozoics. In the Lias and Jura they are most 
numerous, in the cretaceous period their number decreases; from the tertiaries 
there are only few known, and in the recent state only one. 

3. Ewvogyra, Say, 1819, (Am. Journ. Sc. and Arts, i and ii, p. 48). Shell 
usually elongately or roundly ovate, somewhat irregular or of sigmoid shape, inequi- 
valve, right valve usually more convex, attached at the umbo, left valve depressed, 
or slightly elevated, beaks of both valves strongly spirally twisted; ligamental 
groove narrow, curved, marginal, flattened out inferiorly (or on the concave side), 
bounded above (or on the convex side) by a narrow deep groove, which always 
remains well marked, while the upper part of the ligamental groove is in old shells 
covered up by a shell-lamina; both valves generally have a raised fold, or a blunt 
tooth, at the posterior end of the ligamental groove; muscular scar excentric, 
impressed; type, Z. costata, Say, from tertiary deposits of New Jersey. 

The species of Zvogyra are probably most numerous during the cretaceous 
period; none is known recent. ‘There are two slightly different sections of the 
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genus. The one typical form has the left valve thin, quite flat, or slightly convex ; 
the inner mantle edges are mostly smooth, the right valve usually of a roundly 
ovate, semi-globular or tumid form; a well known cretaceous form of this type is, 
for instance, Hrogyra sub-orbiculata (= columba, Desh.). Sometimes the beaks of 
the attached valve become quite indistinct, as in Hwogyra Coulonii, d’Orb., or in 
the South Indian Hv. fausta. 

3a. The other section which may perhaps be best typified by the cretaceous 
E. Boussingaultii, d’Orb., has a sigmoid shape; the left or smaller valve is often 
considerably raised at the margins, flattened or sometimes even concave about the 
middle. To this section Fischer’s name Amphidonta (1829) is applicable. 

The Hvogyre are always unsymmetrical, being attached with the right valve 
laterally at the umbo, while the same valve of the Gryphee is sometimes appa- 
rently quite symmetrical, and if there is a place of attachment it is almost or nearly 
central. The character of the ligamental groove in the two valves forms a good 
distinction between the two genera. 


List OF CRETACEOUS SPECIES, 


Coquand has very recently published a “ Monographie du genre Os¢rea,’”’? embodying all 
the species which have been described from authentic cretaceous rocks up to 1869. The additions 
and alterations of specific names will be extremely few. It would hardly appear necessary to 
repeat here all the names, were it not for the purpose of completing the list of all cretaceous 
Pelecypoda, known up to date. I shall enumerate the species according to their geological posi- 
tion in upper, middle, and lower cretaceous rocks, and shall at the same time arrange them according 
to the three generic distinctions which I have already indicated. 

As regards the geographical distribution of the cretaceous OsTreIDz2, Coquand gives 
detailed data which, with slight alterations, can be put as follows :— 


Lower- Middle- Upper-cretaceous. 


European species (peculiar) ne ath 500 ras 26 38 73 
African * Fs eit ae Bae wee 5 5 14, 
Asiatic 3 A vA a as Gas 1* 6 7 
American ,, ss ose ae tae es 4, 51 P 
Number of species common to Europe and Africa ... LE i ne 400 23 
Ditto ditto > peeASIOs Grae on vas aie 17 
Ditto ditto ‘Atrica: yy. 45 we abe Bao one 2 
Ditto ditto Europe, Africa, and Asia be oes aa 10 
Ditto ditto 5» and America awe ate nar 2 
Ditto ~ ditto Asia (India) and America aes ove vee 1 
Ditto ditto Europe, Africa, Asia, and America an ave 6 
Total of species occurring in the old Continent Aad 20 \ ya: 273 
Ditto ditto new ditto ne 53 
Ditto — common to both bio ad 9 


It deserves to be noticed that the geological positions in which those species common to 
Europe and India occur are strikingly identical in the two countries, showing that the OsTreipaZ 
can be considered as good characteristic fossils in tracing out the relative age of different rocks. 


* The boundaries in European and Asiatic Russia are unsatisfactorily recorded. 
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LowrR CRETACEOUS. 
Ostrea. 

1-25.—0O. abrupta, A’ Orb., Aragonensis, Coq., Cornuelis, Coq., Cotteaui, Coq., disjuncta, 
Buch, exogyra, Dub., (? Gryphaa) exogyroides, Reem., Germaini, Coq., (7) inoceramoides, d’Orbd., 
Leymerti, Desh., macroptera, Sow., Maresi, Coq., Mauritanica, Coq., Pantagruelis, Coq., Pasiphaé, 
Cogq., pes-elephantis, Coq., polyphemus, Coq., precursor, Coq., prelonga, Sharpe, pustulosa, Sharpe, 
rectangularis, Reem., Rouai, Coq., Silenus, Coq., (2) Tysiphone, Coq., Urgonensis, d’Orb. 


Gryphad. 
26-27.—’G. Cerberus, Coq., terebratuliformis, Coq. 


Exogyra. 
een aquila, Goldf., Autissiodorensis, Cott., Ballaquensis,* Coq., Boussingaulti, d’Orb., 
Callimorphe, Coq., Cassandra, Coq., Couloni, Defr., Hos, Coq., falco, Coq., Loriolis, Coq., 
Minos, Coq., (2) neocomiensis, d’Orb., Palemon, Coq., polygona, Buch, subsquamata, d’Orb., 
Tombeckiana, a’ Orb., tuberculifera, Koch et Dunk. 


MIDDLE CRETACEOUS. 


Ostrea. 

45-73.—0. Allobrogensis, P. and Roux, amorpha,* Sow., (2) auriculata, Defr., bracteola, 
d’Arch., Cumeleo, Coq., carinata,* Lamek., conglomerata, Defr., Daubnei, Coq., Desori, Coq., 
Dessalinesi, Coq., diluviana,* Linné, (=ypes-leonis, Forbes), lignitarum, Coq., lingularis, Lam., 
Meslei, Coq., Milletiana, d’?Orb., nummus, Coq., operculata,t Reuss (haud opercularis apud 
Coquand, in tabula), pachyrhyncha, Coq., pectinoides, Defr., pes-draconis, Coq., Ricordeana, 
d’Orb., Rochebruni, Coq., (7?) Rotomagensis, Def., Saadensis, Péron, Sabliert, Coq., Senaci, Coq., 
Syphax, Coq., Tisnei, Coq., (7) trapezoidea, Gein., Vardonensis, Coq. 


Gryphea. 
74-84.—G, Arnaudi, Coq., biauriculata, Lamck., Biskarensis, Coq., Cenomana, Defr., Delettrei, 
Coq., depressa, Lam., eburnea, Coq., Lesueuri, d’?Orb., Poodoorensis,* Stol., rediviva, Coq, 

vesiculosa,* Sow. 


EBuogyra. 

85-107.—#. Africana, Lamck., Arduennensis, d’?Orb., Caderensis, Coq., canaliculata,* Sow., 
carinata, Schloth., (= flabellata, Goldf., = plicata, Lamcek., sed non Ost. carinata, Lam.,) 
conica, Sow., costata,* Say, digitata, Sow., Dupuii, Coq., (2?) Eumenides, Coq., fausta,* Stol., 
haliotoidea,* Sow., Larteti, Coq., Luynesi, Lart., Wermeti, Coq., Olisoponensis, Sharpe, Overwegi, 
Buch, quercifolium, Coq., Rauliniana, d’?Orb., Rhadamantus, Coq., suborbiculata,* Lam. (= Ratis- 
bonensis, Schloth., = columba, Lam.), Trigeri, Coq., vultur, Gogq. 


UPPER CRETACEOUS. 
Ostrea. 
108-223.—0. acanthonota, Coq., (2?) Achates, Defr., acutirostris,* Nilss., anomiiformis, Roem., 
appressa, Gabb, (Pal. Calif., II, p. 203), Arcotensis,* Stol., Aristidis, Cog., Aucapitainei, Coq., 


‘ O. Renevieri is a Hinnites. 

* Or Bellaquensis ; the name of the locality is cited as “ Bellaigues,” and the name should probably better stand 
as Bellaiquensis. 

* Species marked with an asterisk (*) also occur in the South Indian eretaceous deposits. 

+ This may be only a form of G. vesicularis, with the lower valve attached by a broad surface. 
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auvita, Reuss, Barrandei, Coq., bella, Coq., ?beliarugosa, Shum., biconvera, Eichw., Bomilcaris, 
Coq., Boucheron, Coq., Bourguignati, Coq., Brewerit, Gabb, Brossardi, Coq., Curentonensis, Defr., 
Castellana, Defy., compressirostra, Ducat., confragosa, Con., (2) congesta, Con., conirostris, 
Minst., cortex, Con., erenulimarginata, Gabb, erenulimargo, Rem., cuculus, Coq., cupelloides,* 
Stol. (?) curvidorsata, Gein., eurvirostris, Nilss., dentata, Defy., denticulifera, Con., Deshayesi, 
Fisch., Devillei, Coq., dichotoma, Bayle, dubia, Defr., Eggeri, Giimb., (Ostbayer. Grenzgeb., 1868, 
p. 768), ewilis, Defr., Forgemolli, Cog., Franklini, Coq., Gabbana, M. and Hayd., Garumnica (seu 
Garumnensis), Coq., Geinitzi, Coq., glabra, M. and Hayd., hippopodium, Nilss., Idriaensis, Gabb, 
(Pal. Calif., II, p. 203), extusradiata, Giimb., Lanus, Coq., Karassoubazarensis, Coq., (= undulata, 
Eichw., non Sow.), Lameraciana, Coq., licheniformis, Coq., lime, Gein., lugubris, Con., Lyoni, 
Shum., Madelungi, Zitt., malleiformis, Gabb, Megara, d’Orb., Merceyi, Coq., microsoma, Coq, 
(= minuta, Rem.), multiformis, Binkh., (eadem Koch et Dunker), multilirata, Con., Nawmanni,t 
Reuss., Nicaise?, Cog., Normanniana,t dOrb., Numida, Coq., obscura, Defr., Oppeli, Coq., 
Oweana, Shum., oryrhyncha, Coq., panda, Mort., pandeformis, Gabb, parva, Defr., patina, 
M. and Hayd., pectinata,* L., peculiaris, Con., pellucida, Defyr., Peroni, Coq., Petrocoriensis, 
Coq., planovata, Shum., (? 0.) plumosa, Mort., Pomel, Coq., pristiphora, Coq., proteus, Reuss, 
quadriplicata, Shum., Rabelaisi, Coq., Reboudi, Coq., Renoui, Coq., Ritteri, Dubois, robusta, Con., 
Rouvillei, Coq., Scaniensis, Coq., Schafhautli, Coq., semiplana, Sow., serrata, Defr., squama, 
Lam., (70.) striatula, Hichw., subovata, Shum., subspatulata, Sow., subtrigonalis, E. and 
Shum., fecticosta, Gabb, Telugensis,* Stol., tetragona, Bayle, translucida, Meek and Hayd., ¢rv- 
angularis, Schloth., trigoniiformis, Coq., trinacria, Cog., Tuomeyi, Con., ungulata,* Schloth., 
(= tegulanea, Forbes, = Ponticeriana, d’Orb., = larva, Goldf.), variabilis, Defr., ventilabrum, 
Dubois, (non Goldf.), (? =semiplana, Sow.), Verneuili, Leym., Villei, Coq., villicata, Con., 
(? = acutirostris, Nilss.), Wegmanniana, d’Orb., Zitteliana,* Stol. 

224.-228.—Ostracites aquilinus, crista-parasiticus, crista-vaginatus, mactroides and subchamatus, 
of Schlotheim, are, besides several others by Defrance, Dubois, and others previously men- 
tioned, almost only known by name. They can only be identified by the examination of the original 
specimens. 

I may also mention the following species described and figured by Schafhzut] (Stid-Bayern’s 
Leth. Geog., 1863, p. 135 et seq.) : Ostrea sella, cincta, decurtata, prerupta, semipectinata, caudata, 
suborbiculata, abscissa, orbis, unguiculus, mammilla, folium and falcata ; all are honored with the 
author’s “ mihi,” though several of the names had been previously applied to other species. 
Which of these are cretaceous and which from other formations, it is impossible to say at present ; 
some are noted as “ Kreidepetrefuct,”’ 


Gryphaa, 

229-246.—G. Ariana,* Stol., Arrialoorensis,* Stol., (? G.) belliplicata, Shum., Costei, Coq., 
eretacea, Mort., (? G.J cyrtoma, Alth, fornix, Bich., gilda, Reuss, lateralis, Nilss., mucronata,t 
Gabb, zavia,§ Con., Pitcheri, Mort., proboscidea,|| d?Archiac, Reussii, Giimbel (Ostbayer. 
Grenzgeb., 1868, p. 769), thirse, Gabb, wncinella, Leym., vesicularis,* Lam., vomer, Mort, 


Huogyra. 

247-273.—E. arietina, Rem., Bourgeoisi, Coq., Bradakensis, Coq., (= contorta, Kichw.), 
Coniacensis, Coq., decussata, Goldf., Ferdinandi, Coq., (=leviuscula, Rem.,non Miinst.), Fournett, 
Coq., fragosa, Coq., Heberti, Coq., inflatata, Goldf., (= Ost. subinflata, d’Orb., non Ost. inflata, 
Gmel., aut Desh.), laciniata,* Nilss., Langloisi, Coq., Matheronana, d’Orb., minima, Desh., (non 


* Species marked with an asterisk (**) also occur in the South Indian cretaceous deposits. 

+ Possibly belonging to Hemiplicatula, or some other allied genus. 

+ Gabb, Pal. Calif., Il, p. 274. § Ibidem, p. 273. 

|| To this species very probably belongs also G. bulla, Schafhzutl (Stid-Bayern’s Leth. Geog,, 1863, p, 144). 
5 U 
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Menard), Minsteri, Hag., ostracina,* Lam., ( = haliotoidea, Schloth., = cornu-arietis, Nilss., 
— stomatoidea, Forbes), plicifera, Duj., Puschii,t Coq., reticulata, Gein., sigmoidea, Reuss, 
Sollieri, Coq., squamula, Reuss, striato-costata, Eichw., Zamulica,* Stol., Terana,t Rem., 
Trautscholdi, Coq., ( = contorta, Kichw. ew parte ), Washingtoni, Coq:, (= parasitica,§ Gabb). 


EXOGYRA, Say, 1821, (see p. 454). 


1. Exocyra HALIOTOIDEA, Sowerby, Pl. XXXVI, Fig. 7, and Pl. XX XVII, 
Figs. 1-3. 
1813. Chama haliotoidea, Sow., Min. Conch., i, p. 67, pl. 25.—Gryphea, Exogyra, aut Ostrea eadem 
auctorum. 


1846. Exogyra orientalis, Forbes, Trans. Geol. Soc., Lond., vii, p. 156, pl. xiv, fig. 6. 
1869. Ostrea lucifer, Coquand, Monog. Ostr. cret., p. 43. 


Ex. testa late semiovata, auriforme, depressa, sub-levigata, ad marginem dor- 
salem convexa, ad ventralem rectiuscula ; valva affixa planulata, nonnunquam irregu- 
luriter excavata, ad marginem convecum subcarinata, deinde rapide declivi, umbone 
valde intorto, valva libera fere plana, ad marginem convexum aliquantum incrassata, 
umbone indistincto ; fovea ligamentali longa, marginali, infra costa elevate marginata ; 
impressione musculari subcentrali, magna, elongate ovata. 


Forbes already noticed the great similarity of his #. orientalis to the 
European Z. haliotoidea, pointing out that the difference consists in the angle of the 
larger valve being more marginal, while in the European it is more median. This 
character is, however, not constant, either in the European or in the Indian form. 
I can see no essential difference between most of our specimens and those originally 
figured by Sowerby (loc. cit.). The form of both the valves is almost exactly 
the same, even applying to some peculiar rugosities along the ventral margin. 
Specimens in which the angle of the larger valve is more median (see pl. xxxvii, 
fig. 2,) also occur in South India, but they are rare, while in Europe the same 
are of more common occurrence. Sometimes the form of the shell is nearly roundly 
ovate, or the larger valve is almost gibbose and rough on the surface. 

D’Orbigny (Prod. ii, p. 256,) considered the present species, or rather Forbes’ 
E. orientalis, as identical with his 2. stomatoidea = £. ostracina, which identifica- 
tion is of course inadmissible. Coquand’s newly proposed specific name lucifer 
also becomes obsolete. 

Locality.—Ootatoor, in a grey or reddish calcareous sandstone. 

Formation.—Ootatoor group. 

E. haliotoidea has been found in the Upper Greensand of England, at various 
localities in France, Germany, Bohemia, Sweden, &c.; it is a characteristic fossil 
of the middle series of cretaceous deposits, (Rotomagien of Coquand), and holds 
exactly the same position in South India, where it occurs in the lowest beds of 
our series with Amm. Rotomagensis, rostratus, and many other characteristic species. 


* Species marked with an asterisk (*) also occur in the South Indian cretaceous deposits. 

+ Very closely allied to haliotoidea, Sow. 

t Gabb (Pal. Calif, II, p. 275,) identifies this species with Hwrogyra carinata (= plicata, Lam. = flabellata, 
Goldf.). 


§ I do not think this change of name will be necessary, because the species belongs to a genus different from that to 
which it was referred by Coquand. 
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2. Exoeyra ostracina, Lamarck, Pl. XXXV, Figs. 6—12, and Pl. XXXVI, 
Figs. 1—4. 
1801. Planospirites ostracina, Lamk., An. s. vert., p. 700. 
1820. Ostracites haliotoideus, Schlotheim, Petrefactenk., p. 28 (non Sow.). 
1821. rr auricularis, Wahlenberg, Petref., p- 58, (non Brong., 1822). 
1846, Exogyra stomatoidea,* Forbes, Trans. Geol. Soc., Lond., vii, p. 156. 
1847. Ostrea crepidula, d’Orbigny, Voy. d’ Astrolabe, Paléont., pl. v, figs. 43-44 (non Desh.). 
1850. »  subinflata, d’Orbigny, Prod., ii, p- 256, ex parte. 
1869. »  auricularis, Geinitz et O. cornu-arietis, Coquand, Mon. Ostr. cret., p. 28, pl. viii, figs. 1—12. 
Lx. testa elongato ovata; valva majore, aut inferiore, plus minusve elevata, 
nonnunquam planulata, prope marginem superiorem angulata, wmbone valde incurvo 
et spiraliter torto, striis et plicis incrementi concentricis et in declivitate supera, 
plus minusve precipitata, nonnunquam costis nonnullis obliquis notata, prope umbonen 
sessili; valva minore, (aut supera,) rare planata, sepissime ad marginem convexwm 
elevata, in declivitate concentrice rugose striata et decussatin striolata, medio plana 
aut concava, tenwi, wumbone valde intorta; sulco ligamentali angusto, marginali, cur 
vato, i valva majore costa elevata, in minore dente elongato, obtuso, infra marginato; 
impressione musculari latiuscula, irregulariter subquadrata, excentrica, impressa, 
modo infra wnbonem oriente ; margine palliali undique minute crenulato et striolato. 


This is an extremely variable species, but always possessing a more or less ovate 
shape, with strongly spirally twisted beaks, usually attached by a portion of the 
larger, or lower, valve. This latter is on the surface flattened, near the convex mar- 
gin angulated, and from there more or less rapidly sloping towards the margin itself. 
Young, or smaller, shells have this slope generally narrow, covered with the usual 
concentric strize and plications of growth, or there are only a few oblique in- 
distinct ribs traceable on the slope (see pl. xxxv, fig. 10), or the ribs are all of 
considerable strength, as seen in fig. 8, pl. xxxv, and fig. 2, pl. xxxvi. The 
gradations from one form to the other, collected at the same locality, are so gradual 
that no specific importance can be attached to them. The plications are, however, 
very different from those of Ev. plicifera, Duj., (Ostrea eadem apud Coquanda). 
In this species the ribs do not begin at the angle and extend over the entire slope, 
but they originate below it, and are also much more numerous. 

Again, in larger shells the upper, or dorsal, slope often somewhat expands 
posteriorly, and is then less precipitous (see pl. xxxvi, fig. 4). The strength and 
regularity of all the strize ard folds of growth greatly depend upon the regularity 
of the object on which the species is sessile. This, partially at least, also applies to 
the strength of the ribs on the upper slope; for these ribs are, as a rule, only 
found developed in such specimens as possess an irregular place of attachment. 
When the upper somewhat perlaceous layer of the shell is decomposed, the inner 
layers exhibit a fine radiating striation, apparently produced by the tubular struc- 
ture of the shell (see pl. xxxvi, figs. 4a & 40). 

The smaller or upper valve is rarely flat, more generally concave, along the 
convex margin considerably raised and marked with concentric, close plications and 


* Errore-typico staumaloidea apud d’Orbigny, Prod. ii, p. 256, et stawmatoidea apud Coquand. 
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numerous decussating strice; the beak is always equally strongly incurved as in the 
other valve. In both the pallial margin is finely crenulated all round, and at the 
ventral side, where near the hinge, it is reflected over a portion of the ligamental 
furrow and the beaks, is finely striolated. The muscular scars are irregularly 
excentric, being situated somewhat near the ventral margin, excavated, and their 
upper edge begins almost immediately below the region of the beaks. 

The Indian specimens, in which the ribs are not present on the dorsal slope of the 
larger valve, perfectly agree in general character with European ones, particularly 
with those from the Pyrenees mountains, described by Leymerie as Hrogyra 
pyrenaica, Even in specimens of this form, for which we are indebted to 
Prof. Hebert, I can, however, observe an indication of slight folds or ribs on the 
larger valve, and this seems to make it doubtful whether Coquand is correct in 
all the references quoted as synonyms of the three closely allied species, Hz. 
ostracina, (= auricularis), EB. Matheronana et L. plicifera. 

Localities.—Vylapaudy, south-east of Kaudoor, east of Nullaenaccary, Arria- 
loor, Valore, &c., &c., mostly in a softish grey sandstone, at the last named 
locality in a white calcareous rock. 

Formation.—Arrialoor group. 

In Europe Zz. ostracina has been found at a great number of localities, in 
France, Germany, Sweden, Austria, Russia, &c., in upper cretaceous beds (étage _ 
Campanien of Coquand); in similar strata the species has also been met with 
in North and South America, in North Africa, and in Syria and Palestine; in 
India it is also a characteristic fossil of the uppermost beds of the series of 
the Trichinopoly deposits, the Arrialoor group. 


3. Exocyra LACINIATA, Nilsson, Pl. XXXVIII, Figs. 1—3. 


1827. Chama laciniata, Nilss., Petref. Suec., pl. viii, fig. 2. 

1869. Ostrea laciniata, apud Coquand, Mon. Ostv. cret., p. 55. 

Ex. testa irregulariter elongato ovata, valva majore valde convexa, medio 
longitudinaliter gibboso carinata, lateraliter prope umbonem sessili, in declivitate 
conveaa radiatim sparse crasse-costata, costis irregularibus, curvatis, lamellose 
nodosis, ad marginem plus minusve projicientibus ; umbone valde intorto, nonnunquam 
indistincto ; valva minore planata aut modice concava. 


Of this interesting species only a single specinfen exists in our collection 
from South India. The species is readily recognised by the ovate, inflated form 
of the larger valve and by the few strong ribs which are very prominent on its 
upper or convex slope, while on the ventral side the shell is generally more 
irregular, being attached near the beak. Coquand already quotes this species 
from Verdachellum. 

Locality —Ninnyoor, in a light brown sandy limestone. 

Formation.—Arrialoor group. 

In Europe Ev. laciniata has been found in the upper cretaceous beds (Cam- 
panien of Coquand) of various parts of England, France, Germany, and Sweden. 
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4, Exocyra Fausra, Stoliccka, Pl. XXXVIII, Figs. 4-5; Pl. XXXIX, 
Figs. 3—5. 


Ex. testa irregulariter ovato elongata aut sub-quadrata ; valeainferiore aut prope 
umbonem, aut magna parte lateris ventralis, sessili, gibboso convexa, prope medium 
maxime elecata, radiatim costata: costis sparsis, sepe dichotomis, lamellis concen- 
tricis irregularibus interruptis, aut acute rugatis ; wmbone modice prominulo, valde 
intorto, apice depressiusculo, indistincto; fovea ligamentali longa, angusta, sub- 
marginali, curvata, ad apicem sulcum elongatum, dentem valv. altere recipientem, 
carente ; impress. musc. late ovulata, antice (vel supra) truncata, haud procul 
ab unbone sita; marg. pall. pone terminationem fovee ligam. breviter crenulato ; 
valv. superiore undulate planata, concentrice sub-rugosa et ad marginem convexum 
paulo incrassata et undulate lamellosa. 


The form of the shell of this species is very variable, the larger valve being 
either only with a small portion of the beak sessile or with nearly the whole of 
the lower half. According to the amount, or place, of attachment the gibbosity of 
the larger valve is more or less regular. The surface is marked with compara- 
tively few, irregular, often divided ribs, which are intersected by strong concentric 

-lamelle of growth, mostly prominent on the ribs. Near the margin the ribs 
become obsolete or very nearly so. The smaller valve is usually somewhat undu- 
lating, smooth or covered with a few concentric rugosities, and at the convex 
margin it is always more thickened and lamellated. The only species which can 
be compared in general character with the Indian fossil is vog. Olisoponensis, 
Sharpe, from Portugal (Coquand, Mon. Ostr. cret., p. 125), but in this species 
the ribs are still less in number on the larger valve, and its beak is much more 
prominent and more strongly spirally incurved. 

Locality. Anapaudy, in a brownish sandstone. 

Formation.—Trichinopoly group. 


5. Exoayra costata, Say, Pl. XL, Figs. 1—3; Pl. XLI, Fig. 1. 


1821. Evxogyra costata, Say, Am. Journ. Sc. and Arts, li, p. 53. 
1834. E. costata et ?Ostrea torosa, Morton, Synop., pp. 50 and 45, pl. vi, figs. 1-4, and pl. x, fig. 1. 
1869. Ostrea torosa, apud Coquand, Mon. Ostr. cret., p. 38. 


Ex. testa rotundate ovata; valea majore inflata, wnbone valde intorto, later- 
aliter sessili, concentrice lamellate striata et radiatim costulis irregularibus, confertis, 
partim undulatis, sepe interruptis et dichotomis, ornata; valva minore plana, concen- 
trice striata, nonnunquam costulis nonnullis radiantibus tecta ; impressione musculari 
prope umbones sita, excavata, transversaliter sub-ovata ; fovea ligamentali longa, pro- 
funda, angusta, marginali, lente curvata, infra acute marginata et area rugulosa 
sub-triangulari sub-posita. 


I can see no difference between specimens from South India and those from 
North America; smaller and larger specimens perfectly agree in form, in the 
5 W 
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numerous closely set ribs, being often interrupted by concentric lamelle of 
srowth, in the narrow ligamental furrow, and in the transversally subovate and deep 
muscular scars. 

Locality.—East of Poodoor, in a light brown calcareous sandstone. 

Formation.—Ootatoor group. 

E. costata has been found at a great many localities in the cretaceous beds 
of North America. Coquand transfers it to the *‘ Campanien,” but does not state 
the reason for this stratigraphical determination. The only European species 
allied to H. costata is E. Overwegi, Buch; it is a less oblique and more elongated 
shell. 


6. Exocyra Tamuica, Stoliczka, Pl. XLI, Figs. 2—3; Pl. XLII, Fig. 1. 


Exog. testa elongato ovata ; valva majore, convexa, inflata, prope umbonem sessili, 
concentrice confertim costulata, costulis undulatis, rugulosis, subnodulosis et subundu- 
latis, nonnunquam im parte sub-umbonale striis lamelliformibus confertissimis sub- 
stitutis ; umbone valde intorto ; fovea ligamentali longa, marginali, curvata, profunda, 
angusta, postice latiuscula, infra costa acuta marginata, et infra eam dente transverso, 
obstuse elongato, instructa ; impressione musculari lata, sub-rotundata, supra, (vel 
antice), truncata, sub-centrali ; impress. pallial. dorsaliter, (seu ad marginem con- 
vexum), minute crenulata ; (valvam minorem non vidi). 


A species closely allied to Hv. Fourneti, Coq., (Mon. Ostr. cret., p. 26), but it 
is more regularly ovate, apparently with the beaks less distinctly incurved, and with 
the concentric rugulose ribs more distinct. The hinge is decidedly different, there 
being in the specimens a strongly curved marginal ligamental groove, widening 
posteriorly, and near the anterior part is a transverse blunt tooth enclosing between 
it and the beginning of the ligamental furrow a small pit in which evidently a 
tooth of the other valve fits, quite similar to that in Hx. ostracina ; the muscular 
scar is subcentric, a little nearer to the beak than to the posterior margin; it is 
roundish, with a truncate edge anteriorly, or above. In H#. Fouwrneti the hinge-tooth 
is represented by a long rib, and the muscular scar is placed more posteriorly, or 
inferiorly. The upper valve has not been observed. 

Locality.—Near Arrialoor, in a pinkish calcareous rock. 

Formation.—Arrialoor group. 


7. ExoGyRA sUBORBICULATA, Lamarck, Pl. XXXV, Figs. 1—4. 


1802. Gryphea suborbiculata, Lamck., Systeme des An. sans. vert., p. 398. 
1813. Gryphites Ratisbonensis, Schloth., Tasch., vii, p. 105. 

1819. Gryphea Columba, Lamck., An. s. vert., vi, p. 198. 

1869. Ostrea Ratisbonensis, Coquand, Mon. Ostr. cret., p. 121, cum syn. 


Ex. testa irregulariter sub-orbiculata, valva majore inflata, levigata, interdum- 
que irregulariter rugulose striata, in declivitate antica sulco levi haud procul ab um- 
bone ad marginem decurrente notata, wmbone valde prominente, attenuato et spiraliter 
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meurvo, nonnunquam irregulari, sessili ; valoa minore aut plana aut paulo concava, 
sub-levigata, in parte postica et ad marginem undique striis lamellatis concentricis 
mstructa ; fovea ligament. longa, curvata, angustissima, profunda ; impressione muse. 
excentrica, sub-antica, late rotundateque ovata. 


The specimens from South India perfectly agree with the European species, 
so well known under the name Lv. coluwmba. Irregularities in the lower valves, 
depending upon the form of the object to which they are found attached, are found 
in India and in Europe. A peculiar form is represented in fig. 4, pl. xxxv, in 
which the shell near the beak is irregularly striated, or rather ribbed, the ribs 
extending posteriorly almost to the margin. Other forms found in the same locality 
are quite smooth and barely show a trace of attachment. The species attained in 
India the same large size as in Europe. 

It seems almost a pity to abandon the well known name Zr. columba, but if 
strict priority has to be enforced, Lamarck’s oldest name suborbiculata must be 
adopted, and not Ratisbonensis of Schlotheim, for Lamarck had no more right to 
give up the former name, than other authors had a right to prefer Ratisbonensis to 
columba. 

Localities.—Poodoor, Monglepaudy, north-east of Puravoy, in brownish cal- 
careous sandstone. 

Formation.—Ootatoor group. 

This species is characteristic for the Upper Greensand, or the middle series of 
eretaceous deposits (Carentonien of Coquand); it holds exactly the same hori- 
zon in India. It has been found all through Europe and Northern Asia. 


8. Exoe@yRa CANALICULATA, Sowerby, Pl. XLVIII, Figs. 6—8. 


1813. Chama canaliculata, Sow., Min. Conch., I, p. 68, pl. 26, fig. 1. 
1869. Ostrea canaliculata, apud Coquand, Mon. Ostr. cret., p. 128, cum syn. 


Kx. testa wrregulariter sub-ovata ; valva majore convexa, prope umbonem lateral- 
iter sessili et plus minusve irregulariter expansiuscula, levigata, lamellis incrementi 
nonnullis distantibus notata; wmbone angusto, depressiusculo, lateraliter intorto ; 
valva minore aut planata, aut concava, ad wnbonem plus minusve distincter tortum 
paulo elevata, concentrice crasse lamellata, nonnunquam striis radiantibus, interruptis, 
indistinctis, sparsim notata, margine ventrali et dorsali prope umbonem denticulato. 


This species is, as pointed out by Coquand, very closely allied to Ev. lateralis 
of Nilsson, the latter having apparently the larger valve longitudinally more nar- 
rowly convex and the smaller valve less strongly lamellated. In these points the 
few Indian specimens of the larger valve better agree with canaliculata, and so 
does also the ornamentation of the smaller valve, possessing on the surface a few 
radiating lines, which are also indicated in Sowerby’s original figure. The Indian 


464 CRETACEOUS PELECYPODA 


specimens most closely resemble some of the figures given by Reuss in his Bohm. 
Kreidef., pl. 27. Reuss refers these specimens from the Pleener-limestone to 
Nilsson’s Z&. lateralis, and is followed in this by Coquand, but it seems more pro- 
bable that they belong to the present species. 

Localities.—North by east of Odium, in a silicious sandstone (smaller valve), 
west by south of Illpagoody (in a brown finely oolitic soft rock (three larger valves). 

Formation.—Ootatoor group. 

In Europe ZL. canaliculata characterizes the middle series of cretaceous deposits. 
It was found in the greensand of England, in the Carentonien and Rotomagien 
of France, and in similar beds of Belgium and Germany. 


GRYPHHA, Lamarck, 1801, (see p. 454). 
1. Grypu#a Poopoorensis, Sfoliczka, Pl. XXXV, Fig. 5. 


Gryph. testa regulariter ovato elongata, valva majore moderate tumida, fere 
equilaterali, wnbone valde incurvata, intorta, costulis radiantibus (circiter 16), 
interspatiis multo latioribus separatis, et striis incrementi tenuibus, ornata. 


Only the figured specimen has been examined of this interesting species ; its 
larger valve is nearly quite regularly ovately elongated, moderately convex, 
gradually sloping posteriorly, with the beak strongly incurved, but barely twisted ; 
the surface is ornamented with rather thin, radiating ribs separated by much broader 
interspaces. Strive of growth very fine. The smaller valve has not been seen. 

Locality.—Near Poodoor, in a pinkish limestone. 

Formation.—Ootatoor group. 

The only cretaceous species which bears some resemblance to the Indian fossil 
is Ostrea Cerberus of Coquand (Monog. Ostr. cret., p. 166, pl. Ixvi, figs. 3—4), 
but the ribs in that species are much stronger and fewer in number. 


2. GrRyPH#zA ARRIALOORENSIS, Stoliczka, Pl. XLV, Figs. 13—14, and Pl. XL, 
Rig. 9. 


Gryph. testa linguiformi curvata, apice sub-obtusa, postice rotundata; valva 
inferiore (deatra) convexiuscula, prope umbonem sepissime sessili, umbone aut indis- 
tincto aut breviter intorto ; valva altera vix minore, planulata, vertice nonnunquam 
mammillato: ambabus sub-levigatis, striis incrementi sub-lamellatis tectis, marginibus 
intermis prope wmbones minute crenulatis. 


A. small linguiform and smooth species, with the lower valve moderately 
convex and usually attached near the umbo, which is small, either indistinct, or 
laterally incurved. The upper valve is only a little smaller than the lower, and 
sometimes with a mammillate apex, but not twisted. 
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The species greatly resembles the European O. Scaniensis, Coq., (Mon. Ostr. 
cret., 1869, p. 44, pl. 17, figs. 1416), but is comparatively shorter and has not 
a trace of radiating ribs on the convex valve. Should, however, the presence of 
those ribs not prove to be an essential character in Scaniensis, there would hardly 
remain sufficient grounds for separating both. Another allied species is O. rediviva, 
Coq., (loc. cit., p. 154), which only differs from the Indian form by its much nar- 
rower and more elongated shape. 

Locealities.—LEast and west of Arrialoor, in whitish sandstone and in a brownish 
conglomerate. 

Formation.—Arrialoor group. 


3. GrypH#a ARIANA, Sfoliczka, Pl. XLIII, Fig. 2; Pl. XLIV, Figs. 1—3. 


Gryph. testa elongata, sub-linguiformi, curvata, crassissima, concentrice lamel- 
lose striata ; valva maj. convexa, lateraliter ad umbonem sessili, wnbone breviter 
imeurvo, fovea ligamentali lata, modice excavata, ad apicem valde angustata et cur- 
vata, wnpressione musculari late ovata, fere centrali; valva superiore sepissime 
paulo concava, apice obtusa aut truncata, area ligamentali latissina, sub-plana ; mar- 
gine mterno levi. 


Shell very solid, elongated, somewhat curved and usually sessile at the beak 
of the convex valve; both valves are only marked with strong lamelle of growth; 
the muscular impressions are nearly central, ovate; the ligamental area excavated 
in the convex, flattened in the other valve, and in both very large. From the 
small G. Arrialoorensis the present species is easily distinguished by its more gib- 
bous form and the more obtuse beaks. 

Locality.—Comarapolliam, in conglomeratic sandstone. 

Formation.—Arrialoor group. 


4, GRYPH#A VESICULARIS, Lamarck, Pl. XLII, Figs. 2—4; Pl. XLIII, 
Fig. 1; Pl. XLV, Figs. 7—12. 

1806. Ostrea vesicularis, Lam., Ann. Mus., viii, pl. 22, fig. 3. 

1869. a a Coquand, Mon. Ostr. cret., p. 35, cum synon. 

Gryph. testa wregulariter sub-rotundata aut elongato ovata, valva inferiore 
crassa, gibbosa, sub-levigata, concentrice lamellose striata, interdwumque radiatim 
sparse sub-costata, libera aut sessili, lateraliter ad marginem (inferiorem) lobata, 
lobo postice nonnunquam sinu distincto separato ; wmbone obtuse attenuato, modice 
incurvo, haud torto, nonnunquan indistincto et breviter adnato; area ligamentali 
magna, late sub-trigona, medio excavata ; impressione muse. sub-centrali, paulo inferius 
posita, excavata, late sub-rotundata ; valva superiore aut plana aut paulo concava, 
altera multo minore et tenuiore, levi, lineis radiantibus nonnullis interdum notata ; 


marge pall. in utraque valva prope wnbones rugulose plicatulo. 
This well known upper cretaceous species is found abundant in the Arrialoor 


group of South India. Young specimens often show on the flat valve some 
5x 
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fine radiating lines, but there are very rarely any ribs to be observed on the larger 
valve. From its close ally, Gryph. proboscidea, d’Arch., the present species is 
distinguished by the greater development of the ligamental area and the marginal 
lobe, while in proboscidea the furrow, separating the last, is more median. The 
globosity, or gibbous form, of the larger valve is, however, not a reliable character 
for distinguishing the two forms, and young specimens of both are often very 
difficult to separate, 

Localities —Comarapolliam, Arrialoor, Ninnyoor, in whitish sandstone. 

Formation.—Arrialoor group. 

G. vesicularis is a characteristic fossil of the upper cretaceous beds (Campanien 
of Coquand); it has been found almost throughout Europe in these beds, as 
well as in North America, Algiers, Syria, and Asiatic Russia. 


5. GRYPH#A VESIcULOSA, Sowerby, Pl. XXXIX, Figs. 1—2. 


1823. Gryphaa vesiculosa, Sow., Min. Conch., vi, pl. 369. 

1869. Ostrea vesiculosa, apud Coquand, Monog. Ostv. cret., p. 152. 

Gryph. testa aut oblonga aut irregulariter sub-rotundata; valva inferiore tumida, 
valde convexa, sub-levigata, striis imcrementi tenuissimis tecta, libera aut prope 
umbonem sessili, indistincte lobata interdumque parte infero-posteriore sensim pro- 
ducta, wmbone sub-acuto, incurvo vel truncato; area ligamentali lata, medio modice 
excavata ; impress. musc. sub-ovata, excentrica, postero-inferiori, paulo profunda ; 
impress. pall. ad wunbonem impressa, indistincte plicatula, (valvam minorem, leviga- 
tam, concaviusculam non vidi). 


This species differs from the previous by its smaller size, thinner shell, more 
tumid and very indistinctly or not at all lobed larger valve, and the almost smooth 
pallial impression, &c. It is also a geologically older form. 

Localities —East of Poodoor and north-east of Odium, in a whitish friable 
calcareous rock ; only one specimen was found at each of the localities, 

Formation.—Ootatoor group, 

G. vesiculosa characterizes the middle cretaceous beds, the Rotomagien of 
Coquand. It was found in these beds (Upper Greensand) in England, in France, 
Belgium, Germany, Bohemia, Switzerland, and in Syria. In India it also occurs 
with Amm. Rotomagensis, Inoceramus mytiloides, Exogyra canaliculata, §e. 


OSTREA, Linné, 1758, (see p. 453). 


1. Osrrea [ALEcTRYONIA] DILUVIANA, Linné, Pl. XLVI, Figs, 1—2; Pl. XLVII, 
Figs. 1—2. 
1767. Ostrea diluviana, Linné, Syst. nat., p. 1148. 
1846. Ostrea pes-leonis, Forbes, Trans. Geol. Soc., Lond., vii, p. 156, pl. 18, fig. 5. 
1869. Ostrea diluviana, apud Coquand, Mon. Ostr. cret., p. 120, cum. syn. 
Ost. | Alectr.| testa irregulariter ovata aut sub-tetragona, sub-equivalvi; valva 
inferiore paulo majore, plus minusve latiuscule affixa, utraque radiatim costata : 
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costis acutis, simplicibus aut dichotomis, interspatiis fere equalibus separatis, concen- 
trice minute striolatis, im latere dorsali sepissime fortioribus, ad marginem crasse 
dentatis, dentibus in margine ventrali nonnunquam sub-obsoletis vel minoribus ; area 
ligamentali. late triangulata, medio leviter impressa; valva supera ad apicem sepe 
abbreviata aut truncata; impress. muse. late ovata, excentrica, ventrali, sub-mar- 
ginali ; impress. pallial levi, sepe indistincta. 


The great variations in form of this species are well known, though generally 
a more or less ovate shape is traceable. The valves are sometimes almost equal, 
but usually the upper one is somewhat less elevated, the ventral margin is in both 
near the beak usually somewhat expanded. The development of the ribs depends 
upon the amount of attachment of the lower valve, and where the ribs are wanting 
on this one they are equally so on the other valve. On the free portions of the 
valves the ribs are, however, always well marked, sharp, about equidistant, single 
or dichotom, and very often nearly of equal strength ; only occasionally one or two 
of the median ribs become much stronger than the others. The margins are 
dentated according to the size of the ribs; on the ventral side the dentation is 
generally less strong than on the dorsal one. The ligamental area is large, sub- 
triangular; the beak is in the lower valve generally entire, sometimes slightly 
curved; in the upper the cardinal edge is generally truncate, and the ligamental 
area, therefore, shorter, and in the middle also less excavated. 

I can see no essential difference between Indian specimens and those from 
various parts of Europe. Coquand (Monog. Ostr. cret., p. 87,) identified Forbes’ 
O. pes-leonis with O. Deshayesi, Fischer, but this last species differs apparently 
by having the ribs less sharp and the muscular impression more removed from 
the umbones. 

Localities —Anapaudy and Serdamungalum (in brownish calcareous sandstone, 
Trichinopoly group), Moraviatoor, Odium, Ootatoor, (in earthy limestone, Ootatoor 
group). 

Formations.—Trichinopoly and Ootatoor groups. 

In Europe this species occurs in the middle cretaceous series (Carentonien 
and Rotomagien) ; it is one of the most common species all through Germany and 
France, and is also reported by Eichwald from Daghestan. 


2, OsrrEA [ALECTRYONIA] CUPELLOIDES, Stoliczka, Pl. XLVI, Fig. 4. 


Ost. | Alectr.| valva inferiore cupelliforme, sub-rotundata, tenui, ad umbonem 
late affica, radiatim costata, costis modice elevatis, equidistantibus, striis incre- 
menti tenuissimis ac confertissimis tectis, ad marginem undique obsoletis; area 
ligamentali medio latiuscula et modice excavata; impress. musculari ventrali, 
excentrica, indistincta; imp. palliali plicosa, sub-marginali. 


Locality—Near Arrialoor, in whitish sandstone, 
Formation.—Arrialoor group. 
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I have not seen more than the figured lower valve of this remarkable species. 
The radiating ribs all become obsolete near the margin and the pallial impression is 
crenulated in its entire extent, which character readily distinguishes this species 
from any others reported from cretaceous deposits. 


3. Ostrea [AtEectryoniA] AMorPHA, Sowerby, Pl. XLVIII, Fig. 3. 


1846. Ostrea amorpha, Sow., apud Forbes, Trans. Geol. Soc., Lond., vii, p. 157, pl. 15, fig. 24—eadem 
auctorum. 
Ostr. [ Alectr.| testa irregulariter sub-rotundata, convexiuscula, crassa, radiatim 
inequaliter costata: costis ad marginem plicis nonnullis concentricis intersectis. 


I have unfortunately very little to add to the meagre description of this 
problematic species. The only specimen in our collection is very imperfect, but 
it indicates a species allied to O. Desori, Coq., (Monog. Ostr. cret., 1869, p. 117), 
and may be identical with it. The geological position of both also corresponds, 
Desori being from the Carentonien. Forbes’ figure is based upon a very insuffi- 
cient fragment, exhibiting the interior of it; it is the only one that I could find 
amongst Forbes’ originals. 

Locality Near Serdamungalum, in bluish grey sandstone. 

Formation.—Trichinopoly group. 


4. Ostrea [AnEctRyon1a] carinatTa, Lamarck, Pl. XLVITI, Fig. 5; Pl. XLIX, 
Figs. 1—2. 
1810. Ostrea carinata, Lam., Ann. d. Museum, viii, p. 166;—eadem Coquand, Monog. Ostr. cret., 1869, 
p. 129, cum synon. 

O. [ Alectr.] testa elongata, angusta, curvata, equivalvi ; valvis costis numerosis 
ad medium complicatis, et iwregulariter dichotomis, sub-rugosis, i latere antico, 
concavo, simplicibus, in latere convexo abrupte descendentibus, supra ad marginem 
elevatiusculis, nonnunquam duabus vel tribus seriebus tuberculorum coronatis ornatis ; 
auriculis parvis, aut sub-equalibus, aut sub-obsoletis ; wmbonibus sepissime paulo 
incurvatis ; ligamentum in fovea ampla valvule dextre, jugo valv. sinist. congruente, 
situm ; impressione muse. ovato elongata, prope marginem cardinalem posita ; margine 
interiore valvarum undique acute dentato. 


Shell generally moderately curved, always very narrow, but often growing 
to a very considerable thickness. The ribs are numerous and sharp, irregularly 
dichotomous, somewhat more raised on the upper convex than on the concave 
edge and occasionally ornamented with two or three rows of tubercles. The 
margins of both valves are very strongly dentated. The beaks are depressed and 
generally slightly twisted, the auricles being either developed of small size, or 
nearly obsolete. On the anterior portion of the concave side the ribs are always 
simple, slightly curved, very much resembling those of O. wgulata. The liga- 
ment of the right valve is lodged in a deep groove which corresponds to a flattened 
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ridge of the other valve. The muscular scars are situated very close to the hinge ; 
they are of an elongately oval shape, the upper portion being usually covered up by 
a thin lamina extending below from the hinge-margin. 

Localities —Coonum (in a brownish calcareous rock, very common); south- 
east of Veraghoor; Odium, Poodoor, Moraviatoor, Kullay, &c., mostly in a brown- 
ish limestone. 

Formations—Trichinopoly and Ootatoor groups. The Indian specimens per- 
fectly agree with those from Europe. The species does not generally grow to a 
great length; 120—150 m. m. being a large size, but these specimens have some- 
times a great thickness. One specimen from Kullay in our collection is 150 m. m. 
long and 80 m. m. high in the middle of the valves. 

O. carinata maintains in Europe a somewhat lower horizon than the two 
following species; exactly the same is the case in India. It is a characteristic 
fossil of the middle series of cretaceous deposits ( Carentonien and Rotomagien 
of Coquand). It has been noticed in these beds almost throughout Europe, in 


Africa and in Asiatic Russia. 


5. Ostrea [ALEcTRYONIA] PEcTINATA, Lamarck, Pl. XLIX, Figs. 1—2. 


1810. Ostrea pectinata, Lam., Ann, du Museum, viii, pl. 165,—eadem Coquand, Mon. Ostr. cret., 1869, p. 76, 
cum synon. (O. frons, Park., et prionata, Goldf., et auctorum). 


O. [Alectr.| testa angusta, plus minusve curvata, equivalvi, prope wnbones 
compressiuscula, auriculis nequalibus, aut bene distinctis aut sub-obsoletis, instructa, 
auricula externa (sew postica) breviore ; valvis costis radiantibus acutis rugulosis, 
nonnunguam minute striolatis, ad medium simplicibus, deinde sepe dichotomis, tis in 
margine convexo supra sub-spinulose elevatis, ad latus verticaliter descendentibus 
ornatis ; margine valvarum undique crasse dentato; impressione muscul. elongate 
ovata, ad latus umbonale sub-acuta, marginali. 


The shape is in this species rather variable, some specimens are nearly 
straight, others slightly curved, and again some so strongly bent that the termina- 
tion almost touched the beaks. The ornamentation of the valves is peculiar, 
the ribs being simple in the middle, mostly bifurcating at the sides, sloping 
somewhat gradually on the concave side, but very abruptly on the convex one, 
on the upper edge of which each rib is generally strongly elevated, occasionally 
rising almost to a blunt spine. The ribs themselves are much thinner and more 
numerous than in O. wagulata, but stronger and less numerous than in O. serrata 
or in O. carinata. 

In the broadly attached specimens both the ears are generally well developed, 
the one on the convex (or posterior) side being smaller than that on the concave 
side. In other specimens which were attached only by a very small portion 
of the valve the ears are usually less developed, the posterior one sometimes 
quite obsolete, the anterior being externally ribbed. The ligamental grooves are 
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straight or slightly curved; the muscular impression very elongated, obtusely 
pointed above (or anteriorly,) and marginal. 

Localities —Comarapolliam, Ootacoil, Arrialoor, Poodoopolliam, &c., in a 
whitish sandstone, or more commonly in a soft white or reddish calcareous rock. 

Formation.—Arrialoor group. 

This species again is one of the most characteristic fossils of the upper series 
of cretaceous deposits, (Santonien of Coquand). It was found almost in all 
parts of Europe, where these deposits have been traced out, as well as in North 
America and in Northern Africa. Forbes (Trans. Geol. Soc., Lond., vii, p. | 57,) 
already indicated its occurrence in Southern India, referring to a species “ allied 
to, if not identical with, the Greensand Ostrea prionata.” Many of the Indian speci- 
mens attain a length of 200 m. m., and the greatest height of both valves some- 
times reaches 100 m. m. 


6. Osrrea [ALEecTRYONIA] UNGULATA, Schlotheim, Pl. XLVII, Figs. 3—5. 


1813. Ostracites ungulatus, Schlotheim, Taschenbach, vii, p. 112. 

1846, Ostrea tegulanea,* Forbes, Trans., Geol. Soc., Lond., vii, p. 156, pl. xviii, fig. 6. 

1847. »  LPonticeriana, d’Orbigny, Voy. d’Astrolabe, Paléont., pl. 5, figs. 45-46. 

1869. »  ungulata, Coquand, Mon. Ostrea cret., p. 58, cum synon. 

Ost. [ Alectr.] sigmoidea, angusta, equivalvi, ad umbones compressiuscula, auri- 
culis lateralibus irregularibus, paulo expansis sew obsoletis, valvis area mediana 
angusta, deplanata, levigata, leviter undulata, lateribus abruptis, plicis Jere ver- 
ticalibus crassis et ad marginem dentatis munitis ; auricula latiuscula prope wm- 
bones in latere concavo sita, plicis angustioribus acutis, modice curvatis, imstructa. 


This species is characterised by the plain and smooth median space which 
runs the whole length of the valves, the sides being abrupt, sometimes almost 
vertical, and ornamented with single thick ribs which are along the middle 
generally furrowed, on account of the strongly projecting teeth of the opposite 
valve. On the convex side the ribs gradually increase in thickness from the 
umbones, but on the concave side there is a somewhat expanded area, stretching 
from the beaks to more than one-third the length of the shell, covered with slightly 
curved, thin, and sharp ribs. On the internal side of this expansion lies the mus- 
cular scar which is elongately semi-ovoid, externally with a convex and internally 
with a concave margin. The valves are narrow and high about the middle, 
somewhat compressed near the umbones, both of which are curved, and internally 
provided with the usual ligamental groove. 

Localities.—South-east of Ootacod, near Valore (rare); near Pondicherry 
(common), in a whitish or bluish grey sandstone. 

Formation.—Arrialoor group. 

The species is a characteristic fossil of the upper cretaceous beds (Campanien 
apud Coquand) of almost all parts of the world. It has been found all over 


* Errore-typico O. tequlacca et tegulacea apud Coquand, Monog. Ostr. cret., pp. 58 et 212. 
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Western Germany, in France, England, North America, (0. larva of Lam.), 
Northern Africa, Poland (near Lemberg), Russia, Asia Minor, Arabia, &c. Forbes 
and d’Orbigny both proposed a new name for the Indian fossil, but its iden- 
tification with the European one has been already pronounced by Coquand, 
a conclusion to which I also arrived already some few years previous when I had 
an opportunity of examining Forbes’ and d’Orbigny’s original specimens. 


7. Osrrea [ALEcTRyoNnIA] ARcorensts, Stoliczka, Pl. XLIII, Figs. 3—7. 


Ost. | Alectr.| testa parva, irregulariter sub-ovata, inequivalvi, valva imferiore 
modice convexiuscula, ad umbonem plus minusve obtusatum sessili, val. sup. aut paulo 
elevata aut planiuscula ; utraque radiatim crasse costata, costis crassis, sub-acutis, 
simplicibus vel dichotomis, sub-equalibus, sub-levigatis, striis nonnullis inerementi 
distantibus transcendentibus, ad marginem oblique terminantibus ; margine ventrali 
minute plicato, intus multidentato, reliquo crassius dentato ; area ligamentali modica, 
sub-triangulari, in valwa inf. medio excavata, in valv. sup. plana; impress. muse. 
excentrica, postica, haud procula margine vent. sita, transversaliter sub-semicirculari ; 
mmpress. pall. dorsaliter nonnunquam plicatula. 


A small, sub-ovate, slightly bent species, the lower valve of which is moderately 
convex, the upper more or less flattened. Both valves are covered with numerous 
radiating, sub-equal, somewhat obtuse, ribs, crossed at certain intervals by a few 
lamellar striz of growth and terminating obliquely near the margin, which is 
strongly toothed, except at the ventral side, where the denticulation is much finer 
and more numerous than anywhere else. In ornamentation, and partially also in 
form, this species very closely resembles Ost. Villei, Coquand, from Algiers, 
(Monog. Ostr. cret., 1869, p. 27), and I would have identified both were it not 
for the very different shape of the muscular scars, which in the Algerian species 
are much more transversally elongated and placed more posteriorly. 

Localities—South-east of Arrialoor (in grey sandstone), north of Poodoo- 
polliam, in a white calcareous sandstone. 

Formation.—Arrialoor group. 


8. OSTREA ACUTIROSTRIS, Nilsson, Pl. XLV, Figs. 1—6. 


1827. Ostrea acutirostris, Nilsson, Petr. Suec., pl. vi, fig. 6. 
1869. % rr Coquand, Monog. Ostr. cret., p. 75. 


Ost. testa aut elongata, aut irregulariter late ovata, inequivalvi ; valva inferiore 
sessili, convexiuscula, concentrice crasse undulatim lamellosa et striata, radiatimque 
sub-costulata, cosiulis pliciformibus, equidistantibus, sepe indistinctis et lateraliter 
obsoletis; wmbone producto, rostrato, nonnunquam paulum incurvato; area ligamentali 
medio fossula profunda instructa; valva superiore sepissime paulum minore, irregu- 
laviter planulata aut sub-convexiuscula, concentrice lamellata et striata, haud radiatim 
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costata ; wnbone depresso, obtuso, sepe indistincto; area ligament. lata, medio via 
excavata ; impress. muse, excentrica, prope marginem ventralem sita, plus minusve ab 
umbone remota, late semi-ovata ; tmp. palliali undique crasse plicata, sub-marginali. 


A more or less elongated or largely ovate species with unequal valves, the 
lower attached valve being principally characterized by the strongly produced and 
occasionally somewhat twisted umbo, and both by the numerous strong concentric 
plications and the crenulated, sub-marginal pallial impression. The lower valve 
has, as noted by Goldfuss, indistinct radiating ribs, generally obsolete at the sides 
of the valve; the upper valve is only marked with concentric striz or plications, 
and its umbo is always obtuse and truncated, the apex being sometimes also 
slightly bent towards the ventral side. The muscular scars are generally of a 
broadly semi-ovate shape, placed rather near the ventral margin, but sometimes 
nearer to, sometimes more remote from, the beaks. 

Localities —Near Arrialoor, Authicoodicaud, Olapaudy, &c.; in whitish sand- 
stone. 

Formation.—Arrialoor group. 

Ost. acutirostris is found in Europe in the upper cretaceous beds (Santonien 
of Coquand); it has been recorded from various parts of France, from near 
Brighton in England, from Maastricht and Aachen, from Sweden, from Galicia, 
and it also occurs in the same beds in Algiers. 


9. OstreA TELUGENSIS, Stoliczka, Pl. XLIX, Figs. 3—4; Pl. L, Figs. 1—2. 


Ost. testa wrregulariter sub-rotundata, valvis sub-equalibus, deplanatis, varie 
flexis, antice angustatim productis, superficie concentrice lamellosis et striatis, 
lamellis plus minusve distantibus, ad marginem aceumulatis ; wnbonibus obtusatis, 
twmidulis ; area ligamentali lata, medio excavata; impress. muse. semi-circulari, 


aliquanto excentrica. 


The valves are sub-equal and flattened, roundish, with the ventral side some- 
what narrowly produced; the surface is only marked with somewhat distant 
lamellee of growth; the beaks are obtuse, internally with a large ligamental area, 
excavated in the middle of both valves, but, as usually, more so in the lower than 
in the upper valve. The muscular sears are large, nearly semi-circular, excentric, 
placed somewhat nearer to the ventral than to the dorsal side. 

Locality.—Near Comarapolliam, in a light coloured calcareous sandstone and 
in a conglomerate. 

Formation.—Arrialoor group. 

This species closely resembles Coquand’s Ost. Pasiphaé (Monog. Ostr. cret., 
1869, p. 173), differing from it by the ventral margin being more produced, and the 
concentric lamella apparently coarser and more distant from each other. 
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10. Ostrea Zrrreviana, Stoliczka, Pl. XLIV, Fig. 4. 


Ost. oblique rotundate sub-quadrangulari, compressa, sub-equivalvi, valvis mar- 
giibus cardinalibus longis, antice rectiusculis, postice oblique descendentibus, imstruc- 
tis, in superficie concentrice sub-costulatis et sulcatis, valv. inferiore altera paululum 
convexiore et crassiore, prope umbonem affixa ; wumbone obtuse projiciente, intus fossula 
ligamentali excavata instructo; valva sup. tenuiore, wnbone vir prominulo, area 
ligamentali angusta, medio vix depressa. 


Only the single figured specimen has been found of this interesting shell, 
which is closely allied to Zittel’s Ostrea Madelungi, identified by Coquand with 
Chalmasia (Vulsella) Turonensis of Dujardin (see p. 397). I do not think that 
the identification of Zittel’s species is correct, though it does not show any place of 
attachment on either of the valves. O. Madelumgi differs from Zitteliana by having 
the concentric ribs obliquely distinctly quadrangular, while in the Indian species the 
concentric sulcations are distinctly rounded and the posterior cardinal edge is not so 
much prolonged and so straight as the anterior. Our specimen shows a triangular 
ligamental area with a median groove in the lower valve and a very narrow and flat 
ligamental area in the smaller valve. The structure of the shell does not differ 
from that of other Ostree. 

Locality —Vylapaudy, in a brownish sandstone. 

Formation.—Axrialoor group. 


XLVI. Family,—ANOUTIDZ. 


The animal of Anomia, and of its close allies, has the mantle margins quite 
separated, except at the hinge, its edges provided with one to three rows of fine 
cirri or filaments ; one pair of curved gills on each side, unsymmetrical, united poste- 
riorly, each of the outer laminze furnished with a broad reflexed and free margin ; 
palps small, striated, or almost obsolete ; lips elongated, narrow, thin; foot short, 
sub-cylindrical, somewhat expanded at the end; byssal muscle strong, attached by 
two unequal branches to the convex valve and passing through a foramen of the 
other valve, sometimes secreting a shelly or horny lamina at the end, or a byssus; 
adductor muscle small, sub-central, its impression sometimes partially confluent 
with the usually larger and sub-equal pedal scars; a small impression also exists 
near the beaks, it is said by Woodward to be produced by the gill-suspensor, 
though that muscle rather supports the lips than the gills; pallial line continuous ; 
the sexes are said to be distinct, ovary extending into and partially combined with 
the right mantle lobe; ventrical free, not passed through by the rectum. 

The shells are of an irregularly ovate or roundish shape, much depending upon 
the form of the object to which they attach themselves, inequivalve, upper valve 
always more or less convex, lower mostly flat, or concave, sometimes smaller and 
thinner than the other one, with a more or less complete perforation near the beak, 
(sometimes closed ?in adult state); ligament internal, attached to a thickened 
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margin or dental processes of the flat valve corresponding to one or two ligamental 
furrows of the other valve; muscular scar single, pedal impressions distinctly 
double or single, sometimes apparently absent. 

All the Avourrpz have a comparatively thin shell of a subnacreous, lamellar, 
and often punctated structure, resembling that of the Brachiopoda. 

Having separated the Pzacunip# as a distinct family, I include in the 
Awomuiip#£ all those forms which have one valve flatter than the other and usually 
perforated. Only in one fossil genus (Diploschiza) are both the valves perforated, 
but there are again some other genera which show no perforation at all. From 
the study of the shell of Carolia, which apparently has when young a distinct 
foramen, and when adult only an internal groove indicating it, it appears probable 
that most of the genera have in their young state a small perforation, or emar- 
gination, in the lower valve. 

The fossil representants of this family are not numerous, the shells being too 
thin to be well preserved under ordinary circumstances. Some peculiar forms 
are found already in palzeozoic beds, but the family attains a geological importance 
only with the appearance of Placwnopsis in the jurassic rocks. From cretaceous 
rocks several peculiar genera have been described, but true Anomie also occur. 
The species from tertiary beds are more satisfactorily identified with recent genera, 
although, as a rule, the determination of the fossil species is very difficult, because 
the upper convex valve, (which is the only one generally found preserved), is exter- 
nally in all the genera almost quite similar, and the opportunities of examining the 
internal form of the ligamental pits are far from numerous, and still fewer those of 
finding the smaller valve attached to the larger one. 

According to geological history the genera arrange themselves in the following 
order: Limanomia, ( Devon.); Anomianella, (Carb.); Placunopsis ( Jur.); Para- 
nomia, the peculiar Cyclostreon and Diploschiza, (Cret.); Carolia, (Eoc.), Podo- 
desmus, Placunanomia, Anomia and Ainigma (recent). Anomia is recorded already 
from the jurassics and continues through all the successive formations. 

The recent species may be estimated at about 50, but the amount of variation 
of certain species appears to be very great, and some authors admit barely more 
than one-half of the number mentioned. ‘They possess a general geographical dis- 
tribution and range from the littoral zone to several hundred fathoms. 

As regards the zoological affinities of the present to the previous family the 
genera can be arranged as follows :— 

1. Placunopsis, Morr. and Lycett, 1853, (Moll. Great Ool., pt. ii, p. 5). 
Sub-orbicular, generally somewhat irregular, inequivalve; larger valve convex, 
with small sub-marginal, sub-median beak, and mostly ornamented with radiating 
ribs or strize; smaller valve flat, free, or attached to foreign objects; hinge toothless, 
with a small cartilage pit in each valve; muscular scar large, sub-elliptical, sub- 
central. Type, P. Jurensis, Roem. All the species as yet known are from jurassic 
deposits. The inequality of the valves and absence of hinge-teeth, or any other 
internal processes, separate this genus from the next one, but it is not certain 
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whether all the jurassic species referred to Placunopsis agree with the character- 
istics above noticed; many of them appear to belong to Anomia, and doubts are 
expressed on this point even regarding the type species, P. Jurensis. 

2. Cyclostreon, Hichw., 1867, (Leth. ross., xme livr., p. 406). Shell obliquely 
ovate with attenuated obtuse beaks, inequivalve; one (right ?) valve convex; the 
other (left?) smaller, flat or concave, with a small transverse ligamental groove 
at the apex; in the convex valve there is only a small lateral groove below the 
beak, placed somewhat anteriorly ; both beaks are truncate and appear to indicate 
an attachment to foreign bodies; muscular impression indistinct, represented by a 
marginal zone which surrounds the cavity of the convex valve. In the figure given 
by Coquand (Monog. Ostrea, pl. xiv, figs. 10-14), the whole of the internal part 
of the valves seems to be occupied by one large impression. Type, Ostrea Nilssoni, 
Hag., (= Ostrea plicatuloides, Leymerie). This shell greatly resembles Hemi- 
plicatula, but is stated to have no such hinge or cartilage ribs as are characteristic 
of that genus. 

3. Paranomia, Conrad, 1860, (Journ. Acad. Nat. Soc., Phil., iv, p- 290, and 
Am. Journ. Conch., ili, p. 8). Irregular, inequivalve; one valve flattened or 
slightly concave, hinge of lower valve with a broad, irregular, triangular tooth or 
plate, flattened or slightly convex, with sharp margins and an anterior, compressed, 
small, but prominent tooth; muscular impression situated towards the ventral 
margin in a line with the apex, or nearly equidistant from the anterior and posterior 
ends. Type, Placunanomia Saffordi, Con., from cretaceous rocks of Tennesee. 
There are only two other cretaceous species which Conrad refers to the same genus ; 
it seems to be closely allied to Philippi’s Pododesmus. The convex valve has no 
teeth or appendage and is generally radiately ribbed; the flatter valve is often 
attached near the umbo to other objects and very thin, but not perforated. 

4, Carolia, Cantr., 1838,* (Bull. Acad. Bruxelles, v, p. 111, Heniplacuna, 
Sow., 1849, teste Gray). Shell sub-orbicular, sub-equivalve, compressed, in 
general structure, and in the fine radiating ornamentation, resembling Placuna ; 
one valve flattened, the other slightly convex, with a distinct sub-marginal umbo ; 
hinge in the flatter valve consisting of a strong sub-triangular tooth, somewhat 
irregularly plicated at the base, above raised, and on either side with a sloping 
elongated surface to which the ligament attaches itself, corresponding in the 
other valve to two diverging flat ridges joined below the umbo; the whole of 
the upper hinge margin is flattened and concentrically rugosely striated. A short 
groove runs from the umbo to the margin (similar to that of nigma), and at 
certain stages of age there appears to be a temporary short vertical slit below 
the tooth of the flatter valve; muscular scar round, sub-central. Type, C. pla- 
cunoides, Canty., (supposed to be) from tertiary beds of Egypt. Woodward 
(Man., p. 410,) states that there is in the young shell of this type species a narrow 
vertical byssal foramen below the hinge-tooth of the flatter valve, but that it 


* Non Carollia, Gray, 1838. 
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becomes closed in the adult shell. The same author also says that there are three 
species known, adding “ America ?”’ as locality. 

Sowerby’s type species of Hemiplacuna (Rozieri, G. B. Sow.), figured in 
Descript. se. de ’Hgypte, is probably the same species as Cantraine’s. Gray, in 
describing the genus (Proc. Zool. Soc., 1849, and Cat. Placent. and Anom. Brit. 
Mus., 1850, p. 4), says that on the inner surface of the right valve, just in front 
of the base of the process which supports the cartilage, there is a small, shallow, 
roundish pit with a short furrow towards the centre of the shell, which is evidently 
a rudimentary representation of the sinus found in the genus Anomia. ‘This 
rudimentary sinus is not visible on the outer surface of the shell. Cantraine 
makes no reference to the pit or groove, but the latter is distinctly indicated in 
his figure of the flatter valve. 

5. Pododesmus, Phil., 1887, (Handb. der Conch., p. 380). Irregular, in. 
equivalve, with dissimilar umbones, that of the lower, flatter, and adnate valve 
spirally twisted, with a raised lamella, separated from the margin, bearing the 
ligament which is lodged in a corresponding groove of the other valve; muscular 
sear oval. Type, P. decipiens, Phil., from Cuba. 

Gray, Reeve, and other authors identify this species with Placunanomia rudis. 
Brod. and H. and A. Adams quote this last species, besides two others, under 
the name Pododesmus, as sub-genus of Placunanomia. Tam not aware that the 
specific identification of P. rudis and Philippi’s type of Pododesmus has been 
satisfactorily proved, namely, that the latter should be an advanced stage of age 
of the former; but Philippi distinctly says that it differs “from Placunanomia 
by the lower valve not being perforated, by the want of the two internal hinge 
teeth,” &e. I can hardly believe that in the face of such an assertion Philippi 
would have overlooked the perforation of the lower valve of Pl. rudis. 

The characteristic of Pododesmus very closely coincides with that of Conrad’s 
eretaceous Paranomia. 

6. Placunanomie, Brod. 1832. Irregular, inequivalve, attached by the 
lower, flatter valve which has a perforation near the upper end, the anterior part 
of the valve being somewhat twisted and produced into a bilobed raised tooth on 
which the ligament is situated, and which corresponds to two ligamental grooves 
of the other valve; muscular scar single in the lower, double in the upper valve. 
Type, P. macrochisma, Desh. 

Reeve described in 1859 (Iconica, vol. xi,) 14 recent species; they are mostly 
from the American and Australian seas. H. and A. Adams quote 12 species and 
place three of them in Pododesmus, of which they call rudis the type, possessing a 
small foramen, and for the rest they adopt the sub-generic name Donia, Gray, 
having a larger foramen, slightly embracing the large and thin plug. The dis- 
tinction seems to me quite unnecessary. 

The difference of Carolia from Paranomia rests almost only in the absence 
of perforation in the lower valve of the former genus. 
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7. Limanomia, Bouchard, 1850, teste Gray, (Cat. Placent. and Anomiade, 
Brit. Mus., 1850, p. 21). ‘Shell adherent, longitudinal, sub-equivalve, inequi- 
lateral; umbo curved to the right (regularly curved on each side) ; cardinal edge 
transverse, oblique, inclined to the right; valves thin near umbo, slightly radiately 
ribbed ; lower valve with a sub-triangular notch near the umbo, under the ear; 
cartilage ? muscular scar? plug triangular, calcareous, with a narrow, scalariform 
impression.” Type, Z£. Grayana, Bouch., from Devonian limestone near Bou- 
longere. Three other species are indicated by Gray from the same beds. 

In external shape this genus is stated to resemble a Radula (= Lima), but the 
lower valve is adherent and provided with a perforation, as in Anomia. 

8. Anomianella proteus is figured by Rychholt from the carboniferous beds 
of Belgium ; it is an ovate, thin shell, found attached to other shells; there appears 
to be no perforation in the lower valve, (vide Mem. cour., Acad. Belgique, xxiv, 
1852, Rychholt Mel. Paléont., pl. x, figs. 21—23). I have not met with any 
detailed notice of the characters of this shell. 

9. Anomia, Linné, 1757. Somewhat irregularly sub-orbicular; lower valve 
attached, flattened or concave, perforated and notched near the minute beak ; 
upper anterior or posterior part of the valve separate from, and often partially 
overlapping, the thickened cardinal edge to which the ligament is internally © 
attached; plug thick, entirely shelly, and free from the notch of the foramen ; 
upper valve more or less convex, internally with three sub-central muscular 
scars, Type, A. Ephippiwn, Linné, There are about 35 recent species known of 
general distribution. 

For A. Elyros (Proc. Zool. Soc., 1849, p. 118), which has the thickened 
ligamental edge rather produced, the two lower scars of the larger valve small, 
the upper one large, and is of a roundly sub-quadrangular shape, Gray proposed the 
sub-generic name Paro. The distinction from typical Anomie seems insignificant. 

10. Anigma, Koch, 1845. Shell irregularly oblong or rounded, very thin, 
inequivalve; lower valve flat, with an excentric foramen, covered by a very thin 
shelly lamina of the plug; the lobes of the foramen partially overlapping each 
other, but not closed; their hind edge for the ligamental attachment barely 
thickened; a partially open groove also runs from the beak of the upper, more 
convex, valve to the edge; upper scar large; two lower smaller and distinctly 
separate. Type, @. enigmatica, Chem. 

This form appears to deserve a gencric distinction from Anomia; it inhabits” 
brackish waters or estuaries. Reeve acknowledges only one species which lives 
on foliage and on trees in the Mangrove swamps. A similar, and probably 
distinct species occurs on the coast of the Bay of Bengal; it was first met with 
by Dr. J. B. Baxter at the Mutlah River (Port Canning, south-east of Calcutta). 
I have also found it alive in the same locality, flatly attached with the entire 
lower valve to old bricks, &c., which are only submerged during high water, 
The animal slightly differs from that of Anomia. The same species also occurs 


on the Burma coast and at Penang. 
; Ga 
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11. Diploschiza, Conrad, 1866, (Am. Journ. Conch., IT, p. 77). Sub-ovate, 
inequivalve; smaller valve concave, both of a laminated structure and with trun- 
cate, deeply-notched or emarginated beaks. Type, D. eretacea, Con. (1. cit., p. 77, 
pl. 9, figs. 2-3). 

Conrad says that “the shell seems to have been attached by the umbo of 
the larger valve, the truncature of which reminds us of the truncated beak of 
Terebratula.” It is a curious shell, and, if perfect, would indicate a greater simi- 
larity to a Brachyopod form than any I am acquainted with. 


List or CRETACEOUS SPECIES. 


1.—Anomia Neocomiensis, d’Orb., Pal. Frang, terr. cret., ii, p. 754, pl. 489, figs. 1—3. 

2,.—A. levigata, Sow., (Trans., Geol. Soc., Lond., iv, pl. 14, fig. 6,) from the lower Green- 
sand and Neocomien. 

3.—A. costulata, Rem., (Nordd. Oolit., Nachtrag, 1839, p. 24, pl. 18, fig. 5,) from the Hills. 

4.—A, convera, Sow., (Trans., Geol. Soe., Lond., iv, pl. 14, fig. 7,) from lower Greensand. 

5.—A. pseudo-radiata, d’Orb., Prod. ii, p. 84, = radiata, Sow., (non Risso), Trans., Geol. 
Soe., Lond., iv, pl. 14, fig. 5. 

6.—A. papyracea, d’Orb., Pal. frang, terr. cret., iii, p. 755, pl. 489, figs, 7—10. 

7.—A. sub-truncata, d’Orb., (Prod. ii, p. 171, = A. truncata, Geinitz, (non Linné,) Charac- 
teristic Sechs. Kreid., pt. iii, 1842, p. 87, pl. 19, figs. 4-5,) from Bohemia, 

8.—A. semiglobosa, Geinitz, (Quadersandst., 1850, pl. xi, figs. 6—9), from Kieslingswalda. 

9.—A. lamellosa, Roem., (Nordd. Kreidef., p. 49, pl. 8, fig. 3). 

10.—A. granulosa, Rem., (ibid., pl. 8, fig. 4), from Riigen. Only the convex valve of this 
species is known; the hinge margin is said to be thickened, with 3-4 vertical, conic, prominences. 
This would indicate that the species in question rather belongs to the SPonDYZIpZ& than to the 
ANOMIIDA. 

11-12.—4. subradiata et excissa, Reuss, (Boehm. Kreidef., pt. ii, p. 45, pl. 31, figs. 15, 18,19). 

13-14.—A. pellucida and verrucifera, Miller, (Monog. Petref. Aachener Kreidef., Suppl., 
1859, p. 7, pl. vii, figs. 4-5). 

15.—Placunopsis ? ciliata (= Orbicula ciliata, Miller), Bosquet in Starings Bodem van 
Nederland, IT deel, fossil fauna, &c., No. 526). 

16.—Anomia refulgens, Coq., Mon. Etage Aptien de l’ Espagne, 1865, p. 169, pl. 27, figs. 8-9. 

17.—A. forata, Passy, (Gryphea forata, Seine- inf., pl. 14, figs. 5-6, Coquand, Mon, du 
genre Ostrea cret., 1869, p. 194). 

18-19.—A. Coquandi et intercostata, Zittel, (Denksch. Akad., Wien, xxv, pt. ii, pp. 126 
and 127, pl. 19, figs. 8 and 10,) from the Gosau. 

20.—A. excentrica, Coq., (Bull. Soc. Géol. de France, 2nd ser., vol. xvi, p. 1068). 

21-22.—A. ephippiiformis and distracta, Eichw., are stated to occur near Khoroschowo in beds 
believed to be by Eichwald Neocomien, (Leth. ross., xme livr., 1867, p. 411). 

23.—Cyclostreon plicatuloides, Leym., (Eichwald, ibidem, p. 407), see p. 475. 

24,—(Cyclostreon ?) Plicatula arachnoidea, Deslongch., (Mém. Soc., Linn., xi, 1860, p. 124, 
pl. 18, figs. 38, 39), a very remarkable species, but it is not clear whether the name Cyclostreon is 
applicable to it. 


25.—Anomia parva, Gabb, (Proc. Acad. Nat. Se., Phil., 1860, p. 198, pl. 3, fig. 5,) from Chili. 

26-34.—Paranomia lineata, Conr., Saffordi, Conr., et scatra, Morton, Anomia argentaria, 
Mort., Femingi, Meek, obliqua, M. and Hayd., sed/eformis, Conr., subtrigonalis, M. and Hayd., 
et tellinoides, Mort., are from North America (vide Meek in Smiths. Mise, Coll., No. 177, p. 6). 


OF SOUTHERN INDIA. 479 


35.—Anomia lineata, Gabb, Pal. Calif., vol. i, p. 203, pl. 26, fig. 190. 
36.—A. Vancouverensis, Gabb, ibidem, vol. ii, p. 202, pl. 33, fig. 102. 
37.—Placunanomia inornata, Gabb, tbidem, vol. i, p. 217, pl. 82, fig. 288a. 
38.—Diploschiza eretacea, Conr., Am. Journ. Conch., ii, p. 77. 


39,—Anomia variata is the only species occurring in the South Indian cretaceous deposits. 


ANOMIA, Linné, 1757, (see p. 477). 
1. Awomta variata, Stoliczka, Pl. XLVIII, Figs. 9—12. 


An. testa superiore rotundata seu rotundate ovata, tenwi, convexa, sub-levigata, 
seu variatim et irregulariter costulata; apice sub-marginali, indistincto, obtuse 
incurvo; margine cardinali inflexo, intus paulo incrassato ; fovea ligamentali parva, 
transversda. 


A small species with the upper valve of an orbicular or roundly-ovate shape, 
generally strongly convex, nearly smooth, (the surface being probably corroded), 
or with irregular moderately elevated transverse, curved ribs; the margins are very 
thin, entire, or slightly undulating, evidently depending upon the character of the 
surface on which the species is sessile; the beak is indistinct, sub-marginal; the 
cardinal margin is somewhat inflexed, internally slightly thickened, with an indis- 
tinct transverse ligamental groove below the beak. The lower or perforated valve 
has not been observed. 

Locality.—Comarapolliam, in a soft, coarse siliceous sandstone. 

Formation.—Arrialoor group. 
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ADDITIONS AND CORRECTIONS. 


Family,—Puorapipz. Sub-family,—rerevinzZ. 


On page 14, after No. 8, add— 

9. Lyrodus, Gould, 1870, (Invert. of Massach., 2nd edition, p. 34). This 
name has been suggested for a small species, Teredo chlorotica, the palettes of 
which are elongated, with the basal portion thin, flexuous, the upper “lyre-shaped,” 
the extreme two-thirds of their length being “covered with a dark crust which 
has a projecting horn at each angle.” The form of these palettes very closely 
resembles that of Nauwsitoria, when the tip is broken away. It is not improbable 
that both belong to one and the same genus. 


On page 31, line 9 from top, for “ Fig. 12,” read Fig. 11. 


Family,—Uripa.  Sub-fanily,—corBvrina. 


On page 35, before “4. Hucharis, Recluz,” &¢., add— 

3a. Teniodon, Dunker, 1851, (Paleeontographica, by Dunker and H. von 
Meyer). Shell ovately elongated, sub-equilateral, smooth, equivalve, and appa-- 
rently closed, right valve with a cardinal tooth under the umbo extending forwards, 
left valve with a distinct marginal cartilage pit behind the beak; type, Z. ellipticus, 
from liassie beds near Halberstadt (Germany). Dunker says, that the ligament 
was partially external, partially internal, and that the valves are not gaping. So 
far, this character would agree with Hucharis, but the hinge appears to be different ; 
muscular and pallial impressions have not been observed. The genus is evidently 
closely allied to Corbula, and still more so to Quenstedtia, but unless the last named 
genus and Hucharis be better characterized, it will not be possible to form a correct 
idea of their affinities to Teniodon. 


On page 89, before “ Sub-family,—uyinz,” add— 

14. Dorsomya dorsata is figured by Ryckholt as an apparently new genus 
from the carboniferous beds of Belgium. ‘The figure represents a cast of an elon- 
gately ovate shell, with a convex dorsal and slightly flexuous ventral margin, very 
inequilateral, the small beaks being almost anterior, two small ovoid muscular scars, 
one placed quite at the anterior end, the other near the posterior dorsal margin ; 
pallial line in the upper posterior part with an almost horizontal, deep, narrow 
sinus. The shell resembles Corbulomya in shape, but the knowledge of the hinge 
is essential for its correct generic determination, (vide Ryckholt, Melanges 
Paléont., 1852, p. 17, pl. x, fig. 20, in Mém., Cour. Acad. Belgique, vol. xxiv). 
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On page 41, add— 

25. Corbula velata, Schafh., is according to Giimbel (Neues Jahrb. f. Min- 
eralogie, &c., 1865, p. 149), identical with Crassatella Penana, Giimbel, an eocene 
species, (Bayer. Alpengeb., 1861, p. 662). 

Instead of C. velata read under No. 25, Corbula subelegans, Briart et Cornet, 
(Descript. mineral., &c., de la meule de Bracquegnies, p. 82, pl. v, figs. 17 and 18, 
in Mém., Cour. Acad. Belgique, vol. xxxiv). 


Fumily,—A NATINIDS. 
On page 69 under No. 82, Plicomya, Stol., 1870, note— 

Conrad (Am. Jour. Conch., vol. VI, p. 76,) proposes to substitute for his name 
Leptomya that of Periplomya. I do not know the exact date of issue of Part I 
of vol. VI of the American Journal of Conchology. My name Plicomya, substituted 
for Conrad’s Leptomya, was published on 8th September 1870, although the por- 
tion of letter press containing it was already printed about the end of January of 
that year, and the MS. had been prepared at least one year prior to it. 

Conrad adds the figure of the hinge of the type species (Periplomya) peculiaris, 
Conrad, (quoted on p. 73 sub-No. 39). From this it would seem as if there were 
a thick, oblique tooth in the left valve passing at its base into a thickening of the 
posterior hinge margin, a fissure would seem to extend from the beak posteriorly ; 
of the other right valve only a median spoon-shaped process is figured below the 
beak. It is possible that I may be mistaken in the interpretation of right and left 
valve, but that would not be supported by Conrad’s reference on p. 76 loc. cit. 
If I am, however, correct in the interpretation of the figures, the form could hardly 
be considered as sufficiently distinct from Anatina. 

Page 75, after No. 138, insert— 

1380. Pholadomya subcaudata, Briart et Cornet, (Foss. meule de Bracque- 
gnies, p. 84, pl. vi, figs. 19-20, in Mém. Cour. Acad., Belg., XXXIV), a Species very 
closely allied to Ph. caudata, Roem. 

Page 76, line 12 from bottom, for ‘Figs. 14—15,’ read Figs. 14—16. 


Family,—SAX1Icavipa. 

Page 84, line 17, from top, after ‘4. Paramya, Conrad,’ for ‘ 1862(?)’ read 
the year 1838, Foss. of mid. tert. form., U. 8., Index p. 88, and Proc. Phil. Acad., 
1862, p. 232. 

Page 88, No. 59. The name Panopea Sancti-Petri, Ryckholt, is changed by 
Bosquet into P. Ryckholti, (Liste des foss. du mass. crét. du Limbourg, 1868, extr. 
du descript. geol. de la Belgique par Devalque, p. 17), but there is no necessity 
for this change. I have, however, accepted the suggested change of a specific 
name, where it designates two distinct objects to which the species is referred, such 
as “ montis sancti Petri.” 

Family,—Sorenipa. 
On page 97, after line 29, insert— 

lla. Solyma, Conrad, 1870, (Am. Journ. Conch., VI, p. 75). Shell ovately 
elongated, thin, equilateral, ventricose, right valve with ‘two direct approximate 

6B 
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teeth under the beak ;’ type, S. lineolatus, from ecretaceous rocks. Conrad states 
that the genus is allied to Leptosolen, though as to form it rather appears to exhibit 
greater relation to some Tzzz1nzpz, and as regards the hinge-teeth of the right 
valve it is allied to Solecurtus. 

Page 98.—14. Oleidophorus. I have again referred to this genus in the Family 
Soremyrp2Z, p. 269; it is difficult to decide upon its classification, until the hinge 
has been made correctly known. 

Page 100, after No. 34, add — Solyma lineolatus, Conrad, (loc. cit.) from cre- 
taceous beds of Haddonfield, New Jersey. 


Family,—TerL1inipDzZ. 


Page 177, under 8f, Linearia, Con., note some additional information given 
about the genus in Am. Journ. of Conch., vol. VI, p. 73. Conrad states that 
when he first proposed the name, he had not seen the hinge of the right valve, 
which shows “two small diverging, nearly equal teeth, directed obliquely forward, 
the anterior one very oblique; and two rather long lateral very distinct pits, the 
posterior one very distant from the apex.” 

Page 118. ‘8%. Tellinimera.” Conrad (Am. Journ. Conch., VI, p. 73,) writes 
now Zellimera, which name is hardly an improvement upon the original denomina- 
tion. He considers 7. eborea, Con., as type, and adds the following characteristic 
of the hinge of the left valve: ‘cardinal teeth two; anterior one y (?A-) -shaped, 
nearly direct, or slightly directed anteriorly; the posterior tooth bifid, oblique; 
posterior lobe thick, and longer than the anterior lobe ; cardinal plate comparatively 
broad laterally, posteriorly channelled ; anteriorly with a small pit, apparently for 
the reception of a lateral tooth,’ 


On page 119 add— 

80. Aenona, Conrad, 1870, (Am. Journ. of Conch., VI, p. 74). * Equivalved, 
without fold; hinge character: two compressed, very small, widely diverging 
teeth in the right valve; lunule very narrow, lanceolate, and marked by a deeply 
impressed line ;’ type, Tellina Eufalensis, Con., (see p. 124, No. 46). This species 
is described as a sub-triangular, inequilateral shell, with the hinge margins 
equally declining, summit (? beaks) not prominent, “ left valve furnished with one 
bifid and one rudimentary cardinal tooth; lateral teeth distinct.” 

T am at a loss to know why this shell should form a separate genus. The 
characteristics given by Mr. Conrad could apply as well to about half a dozen of 
other sub-genera of Tellina. 


Page 124 add— 

42a, 42b. Tellina multistriata et scutiformis, Briart et Cornet, (Foss. de 
Bracquegnies, pp. 78 and 88, pl. viii, figs. 14-15 and 16-17, in Mém. Cour. Acad., 
Belg., vol. xxxiv); both belong to Linearia. 

74a. Tellina {[Aenona| papyria, Conrad, from cretaceous beds at Haddon- 
field, New Jersey, (Am. Journ. Conch, VI, p. 74). 
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Page 124, 5th line, from bottom, for 7. (Per.) primula, read 7. [ Tellinides | 
prinula; for further reference see p. 126. 


At the end of page 145 add— 

6. Liocyma, Dall, 1870, (Proc. Bost. Soc. Nat. Hist., xiii, p. 252,) has been 
proposed for Tapes fluctuosa, Gould, (Moll. Massach., 2nd edit., p- 186). Itisa 
small, ovate, concentrically striated, compressed, nearly equivalve and rather thin 
shell; there are in each valve three cardinal teeth, the middle one cleft; pallial 
sinus small. I doubt that sufficient reason exists for separating generically the 
shell from Pullastra, as restricted ; it does not appear to differ from small, or young, 
forms of this genus. 


Page 147, 6a. Mercenaria— 

Perkins, in a paper on the Molluscan fauna of New Haven, Part II, &c., 
(Proc. Bost. Soc. Nat. Hist., Nov. 1869, p. 147,) proposes to substitute for erce- 
naria & new generic name, Crassivenus. I need not repeat what I have already 
noticed in my introduction, that the recently proposed so-called “rule” of the 
British Association, rejecting all generic names which have been taken from specific 
designations, is in its application impracticable, and has no chance of being adopted 
by naturalists. It must not take retrospective effect. 


On page 152 add— 

87. Artena, Conrad, 1870, (Am. Journ. Conch., VI, p. 76). Shell “ triangu- 
lar, thick; surface with acute, concentric, prominent ribs; hinge with three cardi- 
nal teeth in the right valve, two of them diverging, distant, the anterior one under 
the apex robust, direct, curved ; left valve with three diverging distant teeth ; lateral 
tooth very small, pyramidal; pallial sinus very small and angular.” Type, Cythe- 
rea staminea, Conrad, (Foss. tert. form., U. 8., pl. 21, fig. 1). This appears to be 
very close to some species of Dione and barely different from that sub-genus. 
Conrad states that it differs from Cytherea, (= Weretrix), Caryatis, and others by 
the one thick anterior cardinal tooth of the right valve instead of two approximate 
teeth, ‘and by the two distant thick, nearly equal teeth of the opposite valve,’ &c., 
but in the above characteristic there are said to be ‘ three distant teeth.’ 


On page 156 note wnder— 

18. riphyla, Gabb. I quoted as one of the best known species of this 
genus Lucina lenticularis, Goldf. This species is noticed by Bosquet in his Liste 
des foss. de mass. erét. du Limbourg, p. 16, (Extr. du Prod. d’une dese. géol. de la 
Belgique, par G. Dewalque, 1868,) as Dozyia lenticularis, Bosq., evidently with 
the object of suggesting it as the type of a new genus. 

14. Gemma, Desh. Stimpson had already called Venus Gemma, Totten, 
which is the type species of the genus, Gemma Totteni, a name which I had 
previously overlooked. Perkins (Proc. Boston Nat. Hist. Soc., November 1869, 
p- 148,) suggests the new generic name TZotteniana* “according to the British 

* The author might at least have so far conformed to the obvious rule of using the name Tbttenia, unless he 


has discovered that Mr. Totten was wrong in originally spelling his own name (see Tryon in Am, Journ. Conch., VI, 
p: 177). 
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Association Rules.” I need not repeat that this name has no claim to be adopted, - 
for reasons already explained. 


On page 158, note— 

18. Thetironia. Regarding some additional characters of this genus, as 
observed in an Indian species, subsequently discovered, see further on (p. 485). 

19. Aeora, Conrad, 1870, (Am. Journ. Conch., VI, p. 72). Shell roundly 
ovate; right valve with three diverging cardinal teeth, posterior one bifid; cardinal 
plate broad, deeply channelled anteriorly, with a compressed, lateral tooth in the 
middle of the channel; plate deeply channelled posteriorly. Left valve with three 
diverging cardinal teeth, the anterior one v (?A-) -shaped, oblique; one distant 
anterior lateral tooth with a channel above, parallel with the cardinal margin ; 
nymphee crenulated on the upper margin, a distant, narrow, channel on the posterior 
hinge-plate ; pallial sinus deep, reaching to a point in a line with the posterior 
extremity of the posterior cardinal tooth ; rounded and somewhat ascending; type, 
Ae. cretacea, Con., loc. cit., pl. 3, fig. 8. 

Conrad says that this genus is nearly related to Isodoma, but I rather think 
it should be placed between Cyclina and Thetironia. The type species in general 
external characters of the shell also closely resembles some Cyprimerie. 

20. Scaldia. Two species, S. Lambotheana and Kickxiana, are described 
under this apparently new generic name by Ryckholt from carboniferous beds of 
Belgium. The shells are equivalve, roundly ovate, moderately tumid, with con- 
centric strie of growth: muscular scars two, anterior larger than the posterior ; 
pallial line with an angular, somewhat ascending sinus, as in Dosimia; hinge of 
left valve with a single, tubercular, cardinal tooth below the umbo. (Vide 
Ryckholt’s Mel. paléont., 1852, p. 17, pl. x, figs. 24-28, in Mém. Cour. Acad., 
Belg., vol. xxiv). 

On page 165 add— 

109a. Venus Nystii, Briart et Cornet (Foss. de Bracquegnies, p. 76, pl. viii, . 
figs. 11-138, in Mém. Cour. Acad., Belg., vol. xxxiv,) is evidently an Hriphyla, 
and very closely allied to Z. lenticularis, Goldf. The latter species is a little more 
inflated, but specimens with more convex valves (vide pl. vi, fig. 13,) are also 
often met with, and these hardly differ from the Bracquegnies form. 

109b. Venus Lucina, Briart et Cornet, (ibidem p. 77, pl. viii, figs. 22-23,) 
is to all appearance a Cyprimeria. 

109¢e. A species allied to Venus (? Baroda) Royana, d’Orb., is noticed by 
Giimbel from the lower beds of the Greensand at Neukelheim (Bavaria) (see 
Giimbel’s Ostbayer. Grenzgeb., 1868, p. 764). 


On page 166 add— 
189a. Aeora cretacea, Conrad, from cretaceous beds at Haddonfield, New 
Jersey (see above). 


On page 181 add to the synonyms of Eryphila lenticularis, (Goldf.) — 
1868. Dozyia lenticularis, Bosquet, Liste des foss. de mass. crét. du Limbourg, p. 16, extr. du Dewalques’ 
dese, géolog. de Belgique. 
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On page 182 add description of the following Indian new species— 


THETIRONIA, Stoliczka, 1870, (see p. 158). 
THETIRONIA IGNOBILIS, Séoliczka, Pl. L, Fig. 3. 


Th. testa rotundate ovata, inflata, equilateral, valvis tenuissimis, in superficie 
concentrice striatis, et radiatim minute punctatis; sinw palliali profundo, postice 
angustatim fere usque ad apicem umbonis extenso ; valva dextra dentibus cardinalibus 
duobus approximatis, et fossula laterali postica, remota, v. sinistra dentibus cardina- 
libus tribus, sub-equalibus et uno minimo postico, instructis. 


Only two specimens of this interesting species were contained in the old 
Madras collection. Impressions of the shell indicate that it must have been very 
thin, concentrically marked with minute strize of growth and radiately punctated. 
The pallial impression, or at least what is taken as such, is perfectly distinct; the 
posterior sinus reached almost to the end of the beak. The muscular scars are 
ovate, marginal, placed rather high up towards the beaks. The left valve shows 
impressions of three closely approximate cardinal teeth, the median is largest, 
directly under the beak, and may have been bifid, the two others slightly prolonged 
laterally; there is besides a distinct impression of a somewhat remote posterior 
lateral pit, but no distinct anterior lateral pit or tooth is traceable. The right 
valve indicates two very approximate cardinal teeth (or three fossets), and a very 
minute posterior lateral tooth. The character of the shell, its ornamentation, and 
partially also the position of the cardinal teeth, most markedly resembles that of 
Fimbriella (see p. 246), and it will be interesting to see in what relation these two 
genera, as now accepted, stand to each other. 

Locality.—Pondicherry. The two specimens from which the above notes 
were derived have been received from Madras. They are in a bluish grey siliceous 
sandstone together with fragments of Antale Arcotinum, Forbes, and some species 
of Anisoceras. 

Formation.—? Valudaytr group. 


Family,—Gtossip2. 


On page 192 add— 

16. Veleda, Conrad, 1870, (Am. Journ. Conch., VI, p. 74). Ovately 
elongated, tumid, posteriorly ridged from the umbo, concentrically striated on the 
surface, equivalved; ‘“‘left valve with a v (? A-) -shaped cardinal tooth under the 
apex and three compressed teeth, posterior one elongated and parallel with the dorsal 
margin, cardinal plate channelled, deeply so anteriorly.” Type, V. lintea (Cardium 
lintewm, Conrad, Journ. Acad. Nat. Sc., Phil., 2nd ser., vol. iv, p. 278, pl. 46, 
fig. 17). The description of the hinge-teeth of the left valve appears to indicate 
a relation of this genus to Cyprina, in which the median cardinal tooth is largest, 
as in Cicatrea (see pl. x, fig. 2); but the statement is not clear whether by the 

6c 
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posterior elongated tooth is meant a lateral tooth or not; in any case it would 
seem to replace it when it extends ‘parallel with the dorsal margin.’ Until this 
point has been cleared up, and the relation of the shell to Cyprina and Cicatrea 
ascertained, it may be no advantage to replace Conrad’s name by another one, 
for the name Veleda had been used already in 1859 by Blackwall for a species 
of spiders. 

On page 193, wnder 12.— Cyprina angulata, Sow., note— 

Briart and Cornet (Foss. de Bracquegnies, p. 68, pl. viii, figs. 26-28, in 
Mém. Cour. Acad., Belg., vol, xxxiv), give a figure of the hinge of both valves of 
a species which they say is identical with Sowerby’s C. angulata, of which they 
compared a specimen from Blackdown, and the hinge of which is badly represented 
by Sowerby in his Min. Conch., pl. 65. Briart and Cornet’s figures show the 
species to be a Venilicardia, noticed (p. 190) as a sub-genus of Veniella, 


On page 194: add— 

50a. Oyprina procena, Giimbel, (Osthayerisch. Grenzgeb., 1868, p. 765), 
from the Greensand at Neukelheim (Bavaria). The tumid form of the shell closely 
resembles that of an Zsoarca, hinge unknown. 

500. Cyprina sub-rostrata, Giimbel, (Correspondenz Blatt des Zool. Mineral. 
Ver. zu Regensburg, vol, xxii, 1868, p. 65), has been proposed for the species des- 
cribed by Geinitz as C. rostrata in Verst. von Kieslingswalde, p. 18, pl. ii, fig. 12). 


Under No. 69, Isocardia modiolus, Nilss., note— 

Ryckholt (Mél. paleont., Part 1st, 1852, p. 131,) considers this species to be a 
Lithodomus. 

69a. Isocardia Sowerbyii, Briart and Cornet (Foss. de Bracquegnies, 1858, 
p- 70, pl. vii, figs. 17-18). The general form of the shell resembles that of a 
Meiocardia, but also that of Goniosoma and some species of Opis. As the hinge 
is unknown, a correct generic determination cannot be attained. 


On page 195 add— 

129a. Venilia elevata, Con., (Am. Journ, Conch., VI, p. 74, pl. 3, fig. 7), 
has a form resembling that of Meiocardia, but the hinge is unknown. 

129d. (Veleda) lintea, Con., is noticed as Cardiuwm | Levicardium] linteum, 
on p. 215, sub-No. 146. 


On page 199, under CyPRINA [CICATREA] CORDIALIS, for Fig. 1, read Figs. 1-2. 


Family,— CAarDupZ. 
On page 208 add after the third line from top— 
Criocardium, Conrad, 1870, (Am. Journ. Conch., VI, p. 75). ‘‘ Multiradiate ; 
interstices spinose, ribs smooth; anterior lateral tooth long and prominent.” This 
sub-genus, Conrad says, presents a singular deviation from the character of recent 


spinose species, in having long, slender spines in the interstices between the ribs, 
while the ribs are smooth. Type, C. dwmoswm, Conrad. 
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T am not certain whether the same objections which I have recorded against 
adopting Granocardium should not be repeated in the present case. The fact is, 
that numerous recent and fossil Zrachycardia have the spines placed so low laterally 
on the ribs that they almost appear to originate between the ribs, and have quite 
the appearance of doing so when the furrows are not perfectly well exposed from 
the rock in which the shells are found imbedded. I cannot easily imagine what 
kind of a mantle-edge the animal must have possessed in order to produce sharp 
radiating ribs and again in the interstices long spines. 

Conrad says that Gabb’s C. multiradiatum and C. Raulinianum also belong 
to the same sub-genus. I do not think any necessity exists for separating them 
from the sub-genus Pectwnculus or Trachycardium. The latter species has been by 
an oversight suggested to belong to Levicardium (on p. 218, sub-No. 51). 


On page 218— 

Under No. 65. Cardiwm Ottonis (haud Ottoi). Giimbel, (Ostbayerisch. 
Grenzgeb., 1868, p. 765,) gives a figure of, and some additional information about, 
this species. 

65a. Cardium (Cerastoderma) Eggeri, Gimbel, (ibidem, p. 765, fig. 4,) from 
Marterberg (Bavaria). 

65b. Cardium Priesenense, Gimbel, (Abhandl. Miinchner Akad., x, p. 569,) 
from Priesen in Bohemia. The species is said to be allied to C. semipapillatum, 
Reuss, which is either a Cerastoderma, or perhaps a Papyridea. 

66. C. imtermedium, Reuss, is stated by Giimbel (loc. cit.) to be a young 
form of C. productum, Sow., with which also C. alternans, Rss., is identical. In 
place of the above species add Levicardium Brohei, Briart et Cornet, (Foss. de 
Bracquegnies, 1868, p. 67, pl. vii, figs, 1—8, in Mém, Cour. Acad., Belg., xxxiv). 


Fonily,—HrprvririvZ, 


On page 240, after the 4th line from top, add— 

5. Syndonites, Pirona, differs from Spherulites, and allied genera, by the 
absence of a cardinal fold, and by having the cardinal teeth grown together almost 
in their entire length. The typical species is 8. Stoppaniana, Pir., from cretaceous 
beds of the Medea Hill in Friaul. 

I am acquainted with this genus merely from a notice in the ‘ Sitzungsberichte’ 
of the Geol. Institute, Vienna, for 1870, p. 222. Itis published by Pirona, with 
many other new species of Hzppuririp#, in the Mem. dell Inst. Veneto di scienze, 
V, xiv, for 1869. 

On page 241 add— 

79-91.—Spherulites Meneghiana, Visianica, Pasiniana, Guiscardiana, UWedeen- 
sis, Catulli and ponderosa; Radiolites Zignoana, Gastaldiana, Taramelli, fascicularis 
and Masalongiana, and Syndonites Stoppaniana, are described as new species by Prof. 
Pirona in a paper entitled “‘ Le Hippuritidi del colle di Medea nel Friauli,” pub- 
lished in Mem. dell Inst. Veneto di sc., V, xiv, for 1869. 
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A new species of a Hippurite is also described by Pirona, vol. xi, fase. ili, of 
the Atti della soc. ital. di sc. nat. I have not seen the publication itself. 


Fumily,—Lvcinip2. 


On page 252 add— 
17a. Unicardium tumidum, Briart et Cornet, (Foss. de Bracquegnies, 1868, 
p. 68, pl. vii, figs. 6-7, in Mém. Cour. Acad., Belg., vol. xxxiv). 


Famnily,— Unevxinipé. 


On page 261, at the end, add— 

8. Tenea, Conrad, 1870, (Am. Journ. Conch., VI, p. 72). Shell roundly 
ovate, thin, tumid; left valve under the apex with a /-shaped tooth, the anterior 
lobe of which is continued along the anterior margin of the shell, separated by a 
deep groove from it; in the right valve are two cardinal teeth united above, the 
anterior is faleate, with a pit on each side, the posterior curved and directed 
obliquely backwards ; type, 7. parilis (Mysia parilis), Conrad, noticed under the 
latter name on p. 262, under No. 4. 


Family,—A svarrivé. 

On page 287 add— 

127a. Astarte ? staminea, Conrad, (Am. Journ. Conch., VI, p. 73,) from 
Ripley county, Mississippi. 

143a. Cardita corrugata, Rss., (tenuicosta apud Reuss, Beehmische Kreidef., 
p- 4). Giimbel (Abhandl. Akad., Miinchen, x, p. 568,) considers the Bohemian 
species as distinct from the English, and retains for it the name originally 
given to it by Reuss. 

1590. Cardita Konincki, Briart et Cornet, (Foss. de Bracquegnies, 1868, 
p- 70, pl. vii, figs. 8-9, in Mém. Cour. Acad., Belg., vol. xxxiv). 

159. Cardita spinosa, B. and C. (ibidem p. 71, pl. vii, figs. 12, 18, and 16). 


Family,— CrAasSATELLipé. 


On page 294, last line in the foot note, for No. 109, read 112. 

On page 295—No. 65, Crassatella Ratisbonensis, Gimbel, (Corresp.-Blatt des 
Zool. Min. Vereins zu Regensburg, xxii, 1868, p. 66, pl. 1, fig. 4,) is based upon 
imperfect casts from the cretaceous beds near Regensburg. 


Family,—Nocvrip2. 


Page 327, No. 66. Gitmbel (in Neues Jahrbuch f. Mineralog. for 1865, 
p- 148,) says that the original of NV. maxima does not admit even of a generic 
determination. The name, as likewise that which follows, should be altogether 
omitted. 


OF SOUTHERN INDIA. 489 


Family,—ARrciw#. 
On page 343— 

No. 183. Giimbel considers the species from the Bohemian Pleener, identified 
by Reuss with Cucullea glabra, Park., as closely allied, if not identical, with 
Trigonoarca Matheroniana, VOrb., (see Abhandl. Acad. Miinich, x, p. 566). 

Page 344, Nos. 156 and 161. Giimbel (loc. cit., p. 566,) speaks of the pro- 
bable identity of Barbatia Geinitzi with radiata, (Miinst.), (= Arca subradiata, 
d’Orb., non Arca radiata, Sow., which is probably a Scapharca). 


Page 345 add— 
220a. Arca hercynica, Giimbel, (Ostbayer. Grenzgeb., 1868, p. 766), is based 
upon a cast of a large species allied in form to Z’rigonoarca Ligeriensis, a’ Orb. 


Family,—A vicvuLips. 
On page 399— 

Nos. 47—49. The original specimens of these supposed three new species of 
Avicula all belong, according to Giimbel, (Neues Jahrb. f. Min., 1865, p. 147,) to a 
species of an eocene Ostrea, previously noticed by that author as allied to O. i- 
scripta, d’ Arch., and for which he proposes the name O. diversalata. 


On page 401— 
Nos. 173—174. These two supposed new species are, according to Giimbel, 
referable to Inoceramus concentricus (Neues Jahrbuch fir Min., 1865, p. 147). 


On page 402— 

246. Vulsella trigona, Schafhzeutl, is identical with V. internostriata, Giim- 
bel, (Bayer. Alpengeb., 1861, p. 661, and Neues Jahrb. f. Min., 1865, p. 147), an 
eocene species. _ The same author also notices that the type of Minster’s /. fal- 
cata is from the Kressenberg, apparently an eocene species. Both these species 
must be, therefore, eliminated from the list of cretaceous fossils, 
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CLASSIFIED LIST OF THE PELECYPODA KNOWN FROM THE CRETACEOUS ROCKS 
OF SouUTHERN INDIA. 


Abbreviations of groups or formations— 


Arr.=Arrialoor ; Trich.=Trichinopoly ; Oot.=Ootatoor; Val.=Valudayur; Ver.=Verda- 
chellum. 


Abbreviations of names of localities— 


Alund.=Alundanapooram; And.=Andoor; Anap.=Anapaudy; Arr.—Arrialoor; Chock.= 
Chockanadapooram ; Comar.—=Comarapolliam ; Coon.=Coonum ; Cooll.—Coollpaudy ; 
Cooth.=Coothoor ; Cum,—Cumalipooram ; Garud.=Garudamungalum ; Kar.—Kara- 
paudy ; Kaud.Kaudoor; Kaur.—Kauray ; Kol.=Koloture; Kolak.—Kolakonuttom ; 
Kul.=Kullay; Kull.—Kullygoody; Kun.=Kunnanore; Kurr.=Kurribiem; Maith.= 
Maithal; Mongl.—Monglepaudy; Mor.=Moraviatoor; Mull.—Mulloor; Ninn.= 
Ninnyoor; Od.=Odium; Olap.=Olapaudy; Oot.=Ootatoor; Ootac.—Ootacood ; 
Ootac.=Ootacoil; Par.=Parally; Parch.—Parchairry; Pen.—Penangoor; Pond.= 
Pondicherry ; Pood.=Poodoor ; Poodp.=Poodoopolliam ; Purav.=Puravoy ; Serag.= 
Seraganoor; Serd.=Serdamungalum ; Shill.—Shillagoody ; Shut.—Shutanure ; 
Shutg.—Shutamungalum; Strip.=Stripermatir; WVait.—Vaitagoody ; Ver.—Vera- 
ghoor; Vyl.=Vylapaudy. 


NV. B.—Genera and species are numbered consecutively ; the former in Roman, the latter in Arabic numbers. 


REFERENCES. InDIAN. Forgan. 
Famitrgs, GENERA, 
No. Srzcrzs, &o. 


REMARKS, 
Page.| Plate & Fig. | Localities. Groups. Localities. Groups. 


PHOLADACEA. 9 


PHOLADIDA. 9 

TEREDININ#, 11 

I | TEREDO ene we | 13 
1 » partite, Stol....| 15] 1, 1 Oot., Mor. | Oot, 
2 »  erassula, Stol,..| 16 | I, 2 Oot, 422) Oot, 
3 »  torulosa,Stol....| 16} I, 3 Mor. ... | Oot. 
4 3 L Uperates ? ] 17 | I, 4.5 Comar. ... | Arr. 

glomerans, Stal. 

PHOLADIN2. 17 

II | Turnvs 3% rere ai) 
5 » lapidarius, Stol. | 23 | I, 6 Odium ... | Oot. 

III | Marresta | 20 
6 i tundens, Stol. | 24 | II, 5-6 Mor... | Oot. 

IV | PaRAPHOLAS ... vee | 20 
7 3 mersa, Stol.| 24 | II, 7 Mor. _... | Oot. 


GASTROCHANIDZ.. | 25 


ASTROOHZENINE, 26 
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Vill 


21 


REFERENCES. Inpian. Forza. 
Famitigs, GENERA, 
Srrcizs, &c. REMARKS. 
Page.| Plate & Fig. Localities. Groups. Localities. Groups. 
CLAVAGELLINZ. 27 
BRECHITIN. 28 
RocELLaRIA ... 26 
3 guttula, Stol.| 30 | I, 7 Od., Mor. | Oot. 
Rocellaria, sp. ind. 31/1, 8 Ninn. ... | Arr. 
GASTROCHENA 26 
y aspergil- | 31 | I, 11, Pond. ... | Arr. 
loides, Forb. 
CLAVAGELLA ... nea | dl 
> semisulcata, | 31 | I, 9-10 Pond. ... | Val. 
Forbes. 
MYACEA. 32 
MYIDZ. 33 
CORBULINE. 34 
MYINZ. 39 
CoRBULA sas nee | oe 
oH striatuloides, | 43 |XVI, 13-14| Kol ... | Trich 
Forbes. 
a parsura, Stol.| 44 | I, 23-24, &| Garud. .., | Trich 
XVI, 3-4. 
is minima, d’Orb.| 44 | I, 19-22, &| Odium ,,, | Oot 
XVI, 7-12. 
> cancellifera,| 45 | I, 17, & | Garud. ... | Trich. 
Stol. XVI, 2. 
7 exulans, Stol,| 45 |1I,16&18,| Arr. ,.. | Arr. 
XVI,1&5. 
NEEZRA aes aloe 
5  mutua, Stol. ..,| 46 | III, 6, & | Parch. ..,, | Trich, 
XVI, 6. 
»  detecta, Stol, .,.| 46 | III, 7, & | Odium ... | Oot. 
XVI, 15. 
PoromMya 38 
»  globulosa, Forb.| 47 | III, 8, & | Comar. ... | Arr. 
XVI, 16. 
» lata, Forbes ... | 47 | II, 8-9, & | Garud., Trich & 
XVI, 17. | Pond. P Val. 
» superba, Stol.,..| 48 | III, 2-4 | Garud. | Trich. 
Kol. 
MACTRIDZ. 49 
LUTRARIINA. 50 
MACTRINE. 53 
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REFERENCES. InpIAN. Foreien. 
Famivies, GENERA, 
No. Spores, &e, REMARKS, 
Page.| Plate & Fig. Localities, Groups, Localities, Groups. 
XI | Macrra ow | 54 
22 pa ( Schizodesma)| 57) VY, 8-11 | Alund., Trich, 
tripartita, Forb. Serd. 
| 
ANATINIDA. 58 
PANDORINED. 60) 
THRACIINA. 62 
ANATININE. 65 
XII | Conimya 63 
23 5 Oldhamiana, 76) II, 14-16 | Alund., Trich. 
Stol. Kun. 
24, 3 pertusa, Stol.| 77) II, 12-13, | Pond. Val. 
& XVI, 18. 
XIII | Ceromya 66 
25 3 subsinuata, 78), IV, 4 Pond. Val. 
Forb. 
XIV | Anatina 68 
26 9 (Cercomya) ar-| 78 III, 1 Pond. Val. 
cuata, Forb. 
XV | PHoLapomya 70 
27 ” caudata, 79) II, 10-11, | Parch., Trich. Germany, | Upper & |D’Orb.’s 
Rom. & XVI,19.| Serd. Russia, | middle Card. Sub- 
Sweden, | cretaceous.| dinense is a 
France. very closely 
allied species. 
28 5 connectans, 80) XVI, 29 | Pond. Val. 
Forbes. 
29 rH] radiatula, 80) III, 5 Garud., Trich. 
Stol. Serd., 
Alund. 
30 a pedisulcata, 81) 1V, 1, and | Garud., | Trich. 
Stol. XVI, 26. | Anap. 
SAXICA VIDA. 81 
XVI | Saxtcava 84 
31 - tenella, Stol....| 88 XVI, 20-24) N. of Od. | Oot. 
XVII | Panopma 85 
32 » orientalis, Forb.| 89) II, 1-4 |Anap., Kol.,) Trich. & , 
Serd., Arr. 
Alund., 
Arr. 
GLAUCONOMYIDZ.| 89 
SOLENIDA. 92 
XVIII | Strrqua tee ctl jess 
33 | »  limata, Stol. ...| 101] I, 12-13 |S. B. of Trich. 
Parch., 


Garud. 
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REFLRENCES, INDIAN, Forgian. 
Fammutks, GENERA, 
mos Sprorgs, ko, REMARKS. 
Page.| Plate & Fig. | Localities. Groups, Localities, Groups, 
XIX | PHarenpa 96 
34 FA delicatula, 101} I, 14 S. E. of | Trich. 
Stol. Parch. 
35 A obscura, Forb. | 101) I, 15 Pond. ...| Val. 
XX | TaGELus me apo || ys] 
36 3 Albertinus, 102} IV, 3 Comar, ,,. | Air. 
d’Orb. 
TELLINACEA. 103 
PAPHIIDZ. 104 
SCROBICULA- 106 
RITDZ. 
CUMINGIINZE. 107 
SEMELINE. 108 
TELLINIDA. 112 
GARIN. 113 
TELLININE. 115 
CAPSINE. 120 
XXI | Tenia ot veo LG 
37 »  [Zellinella] pe- | 125 XVI, 27-28} Garud. ... | Teich. 
trosa, Stol. 
38)  ,,  [Lellinella] arco- | 125) V, 2 Ninn. Arr. 
tensis, Stol. 
39 »  [?Peroneoderma], 126) TV, 10-13,| Comar. ... | Arr. 
scitulina, Stol. & XVI, 30. 
40 »  [Zellinides] pri- | 126) V, 1 Comar. ,.. | Arr. 
mula, Stol. 
41 »  [Arcopagia] 127| IV, 9 Od. Oot. 
mendosa, Stol. 
42 »  [Arcopagia] dis- | 128) IV, 15 Mor. Oot. 
cites, Stol. 
43 »  [ellinides| ad- | 128) IV, 14 Mor. _... | Oot. 
pressa, Stol. 
44, » [Paleomera]in- | 129) IV, 6-8. | Alund. & | Trich. 
conspicua, Sow. Serd. 
45 »  [Angulus] unda- | 130) V, 3 Comar. Arr. 
ta, Stol, 
46 »  [_Linearia] semi-| 130) V, 5 Serd, Trich. 
sculpta, Stol. 
47 3  [Linearia] sculp- | 131| V, 6-7 Comar- Arr, 
tilis, Stol. 
DONACIDA. 131 
XXII | Donax ay 133 


65 
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REFERENCES. INDIAN, Forze. 
Faminies, GENERA, 
No, Srecrgs, &o, ReManxs, 
Page.| Plate & Fig. Localities. Groups. Localities, Groups. 
48 | Donax, sp. ind. 136] V, 4 S. E. Trich. 
Parch 
VENERACEA. 136 
PETRICOLID. 138) 
VENERIDA. 141 
TAPESINZA. 143 
VENERIN2. 146) 
SUNETTINE. 153 
XXIII | Baropa ye. | 145) 
49 BS [Lcanotia] Pon-| 167| IV, 5, & | Mor, ... | Oot. 
dicherriensis, Forb, XVII, 4. 
50 5 [Icanotia] eli- | 168] IV, 16 N. of Kar. | Arr. 
cita, Stol. 
XXIV | CyTHEREA 149 
51 Pr [Dosiniopsis| | 169} VII, 1-4 | N. of Trich. 3. | Epeland. | U: D’Orbi , 
2 gland, pper rbigny’s 
plana, Sow, Alund. & Germany,| Greens. | subplana is 
N . of France. placed by 
Reb Coquand 
in his Dor- 
52 x Garudana, 170) VI, 17-19 | Comar. ... | Arr, pee 
Stol. 
53 »  Arcotensis, 171} XVI, 34 | Trich, 
Forb. 
54 »  ewvassula, Stol, | 171) VII, 10-17 Ni Kan, Arr. 
Kar. 
55 . [? Callista] 172) V, 20 S. of Trich. 
solitaria, Stol. Garud, 
56 95 [Callista] 173] VII, 7-9 | Kun. ,,. | Arr, 
sculpturata, 
Stol. 
57 »  [Callista] fabu-| 174) XVI, 31-33] Garud. & | Trich. & 
lina, Stol. E. of Od.| Oot. 
58 = [Callista] laci- | 174) VII, 5-6 | Ninn. ,,. | Arr. 
niata, Stol. 
59 »  [Callista] dis- | 175| VII, 30-31} Ninn. Arr. 
coidalis, Stol. 
60 ay [Callista] mi-| 175) VII, 18-20) Comar. ,,, Arr. 
nutula, Stol. 
61 as [Callista] va-| 176) VII, 21-23) Comar., Arr. & 
grans, Stol, N. E. of | Trich. 
Kar., & 
Garud. 
62 A [Caryatis] tur-| 177| VII, 24-27 | Od. we. | Ook. 
gidula, Stol. 
63 5 [Caryatis] 177) VII, 28-29 | Comar. & | Arr. & 
Telugensis, Stol. Garud. Trich. 


OF SOUTHERN INDIA. 


No. 


64 


XXV 
65 


66 


67 
XxVI 
68 


69 


70 
XXVII 
71 


XXVIII 
72 
XxIX 
73 


Xxx 
74, 


75 
76 


0.0.4 


incomptum, Sow. 


Garud., 


Serd. 


4.95 


REMARKS. 


Upper cre- | Syn: Lucina 


REFERENCES. INDIAN. Forziay. 
Famrtres, GENERA, 
Srrcrss, &o, 
Page.| Plate & Fig. Localities, Groups. Loealities, Groups. 
CytHerea [ Caryatis]-in- | 178) VIII, 1-2 | N. W. Trich, 
tercisa, Stol. Kun. & 
N. Alund. 
CYPRIMERIA ... Fee || aki 
op analoga, 178} V, 21-23 | E. & S. E.| Trich. & 
Forbes. Anap.,N.) Arr. 
Alund., 
S. E. Arr. 
- Oldhamiana, | 179| V, 24-25, | Anap., N. | Trich. 
Stol. & VI, 1-5.| Alund., & 
Garud. 
5 obesa, d’Orb. | 180) VII, 1-2 | Ninn. Arr. 
ERIpHYLA 156 
r lenticularis, 181) VI, 7-13 | E. Anap., | Trich. Germany 
Goldf. N. Serd., taceous 
& near beds. 
Olap. 
9 Forbesiana, 181| VI, 14-16 | Ninn. Ayr. 
Stol. 
diversa, Stol. | 182) VI, 6 S. E. Vyl. | Arr. 
THETIRONIA ... 158 
a ignobilis, Stol. | 485| L, 3 Pond. ... |? Valud. 
GLOSSIDZ. 183 
TRAPEZIUM ,., 186 
cf sp. ind. 196] XIII, 4 | N.Serd.... | Trich. 
VENIELLA 50 189 
2 [Venilicardia] | 196) VIII, 4-7 \Kol., Serd.,| Trich. & 
obtruncata, Stol. Alund., Arr. 
Comar., 
Arrays 
Olap. 
CYPRINA 191 
»  Forbesiana, Stol.| 197) IX, 2-8 | Alund., | Trich. 
Serd., 
FE. Anap., 
Kol, 
»  eristata, Stol. ... | 198) IX, 1 Arr. Arr. 
3  [Cicatrea] cordi- | 199) X, 1-2 Serd. & Trich. 
alis, Stol. Kol. 
CYRENID. 200) 
CARDUDA. 204 
CARDIINE. 207 
LYMNOCARDIINE: 211 
CarpIuM an pen Ow 
3  [Trachycardium] | 216) XI, 3-7 | Anap., near} Trich. 


lenticularis, 
Goldf. 


————— 


CRETACEOUS PELECYPODA 


Faminres, GENERA, 
Spxcrzs, &o, 


REFERENCES. 


Page. 


78 | Carp. [Zrachycardium] | 216 


79 


80 


81 


82 


XXXII 
83 


84 


85 


86 


87 
XXXII 
88 


XXXIV 
89 
XXXV 
90 


XXXVI 
91 
XXXVII 


92 


exulans, Stol. 


5) LDrachycardium] 
productum, Sow. 


» [Acanthocardium] 
pullatum, Stol. 


ns [ Cerastoderma] 
pilatum, Stol. 


” [ ? Pectunculus | 
scrobiculatum, Stol. 


PROTOCARDIUM ... on 


eS hillanum, Sow. 


% delicatulum, 
Stol. 


a Pondicheriense, 
d’Orb. 


a altum, Sow. 


3 bisectum, Forb. 
FRAGUM... ane on 


43 precurrens, 
Stol. 


CHAMACEA. 
VERTICORDIIDZ. 
TRIDACNIDZ. 
CHAMIDZ. 
CHAMA «. one sn 
5  deplanata, Stol. 
CaPROTINA coo vee 


»  Leonf. cenomanen- 


sis], d’Orb. 
CHAMOSTREID2. 
HIPPURITIDA. 
RavDIoLiTEs 


3 mutabilis, Stol. 


SPHERULITES ... 6a0 


s indica, Stol. 


17 


218 


218 


219 


209 
219 


220 


Plate & Fig. 


XI, 11-13 


XI, 15-16 


XI, 8-10 


XIII, 6-7 


XI, 14 


XII, 8-10, 


XIII, 1-3. 


XIII, 8 


XII, 4-7 


XIL1&3 


XII, 2 


XI, 1-2 


XXII, 5 


| XXII, 2 


XXI, 1-3, 
XXII, 3. 


XXI, 4, 
XXII, 4. 


INDIAN. ForEian, 
REMABES. 

Localities. Groups. Localities, Groups. 

8. E. Arr. | Arr. 

and Olap. 

Kol. _... | Oot. Germany, | Senon. & 

Belgium,| Turon. 
France, 
Gosau. 
Vyl. and | Trich, 
Anap. 

Ninn. ,.. | Arr. 

Garud. ... | Trich. 

Garud., Trich. ,,, | England, | Cenom., | ? Texas (teste 
Serd., France, Turon., Remer). 
Alund., Germany,) Senonien. 

Anap. Gosau. 

Shutg. ,.. | Arr. 

Anap., Trich. 

Alund. 
Mongl., Oot. 
Od., Oot. 
Mongl., Oot. 
Oot. 
N. Od. & | Oot. 
W. Anap. 

Anap. ... | Trich. 

Kaud. ,,, | Arr. 

Comar. ... | Arr. 

Od. vee | Oot. 
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REFERENCES, InpIAN. Forrien. 
= FaMILiEs, GENERA, 
No. Sprcigs, &c. | REMARKS. 
Page,| Plate & Fig. | Localities, Groups, Localities. Groups. 
_ | 
LUCINACEA. 243 
LUCINIDA. 244, 
CORBIN. 246 
LUCININE. YAO 
XXXVIII | Morrerpa 247 
93 < exigua, Stol. | 253) XIII,5 | Olap. Arr. 
XXXIX | Spo#riona 247 
94 |? Spheriola, sp. ind. 254 Strip. Arr. 
XL | Corsts 248 
95 »  typica, Stol. 254 XIII, 11-12) Ninn. Arr. 
96 », oblonga, Stol.... | 255) XIII, 10 | Ninn. Arr. 
XLI | Luctna 249 
97 [Codakia], per- | 255 XIV, 1-2 | Ninn. Arr. 
crassa, Stol. 
98 - fallax, Forbes | 256 XIII, 13, | Mor., Oot., Arr. 
15-17, & | Ninn. 
XIV, 3-5, 
7-8. 
99 7 undata, Stol.... | 257; XIII, 14 |S. EB. Arr. | Arr. 
100 # [Cyclas] tenio- | 257) XIII, 9 | Ninn. Arr. 
lata, Stol. 
101! ,,  _[Myrtea] Arco- | 258| XV, 1-5 | Par., And.,{Oot.,Trich., 
tina, Stol. Olap. Arr. 
102 s [Myrtea] denti- | 258 XV, 6-8 | Olap., Arr. 
gera, Stol. W. Arr. 
UNG ULINIDZ. 259 
XLII | Hrepacvs 260 
103 » Aimilianus, Stol, | 262, XIV, 6 Strip. Arr, 
ERYCINIDZ. 263 
GALEOMMID2. 267 
SOLEMYVIDA. 268 
ASTARTIDA. 272 
ASTARTINA. 274 
CARDITINE- 280) 
XLITI | Orts 276) 
104] ,, vepleta, Stol. 288) X, 9-10 | W. Od.... | Oot. 
XLIV | Optsoma 276 
105 » Geinitziana, Stol.| 288) X, 11 Near Mor. | Oot. 


6 


498 CRETACEOUS PELECYPODA 


REFERENCES, INDIAN. Forzian. 
Famivies, GENERA, 
No. Sprcizs, &c, ReMaRxs. 
Page.| Plate & Fig. Localities, Groups. Localities. Groups, 
XLV | GRorRIANIA ... ... | 278 
106 F jugosa, Forb. | 289) X, 12-14 | Near Od. | Oot. 
XLVI | Goupra ae .. | 279 
107 » planissima, Forb. | 289) X, 3 Mongl. ... | Oot. 
108 » trigonioides, Stol. | 290) X, 4-8 E. Anap. | Trich. 
XLVII | Carprra a5 ... | 283) 
109 » Jaquinoti, d’Orb. | 290) X, 15-21 | Ninn. .,. | Arr, 
CRASSATELLIDZ. | 291 
XLVIII | CrassaTexta ... ... | 293 
110 x» macrodonta, Sow. | 295) V, 12-14 | Near Arr. | Arr. ,.. | Gosan, Upper cre- 
France. taceous, 
ii »  Zitteliana,Stol. | 296 V, 15-19 | Ninn. ... | Arr. 
UNIONACEA. 297 
UNIONIDZ. 297 
UNIONINA. 299 
MYCETOPINE. 303 
MUTELIDZ. 305 
AATHE RIIDZ. 306; 
ARCACEA. 307 
TRIGONIIDZ. 308 
XLIX | Trigonra .., ape || 3.20) 
112 . scabra, Lam. | 314) XV, 24-26, |Anap., Kol.,| Trich., Germany, | Upper cre- 
XVI, 35-40.) Serd., Arr. France, taceous. 
Coon., Gosau. 
Shut., 
N. Kar. 
113 ny tuberculifera, | 315! XV, 10-12| Coon. ,,, | Trich. 
Stol. 
114 5 indica, Stol. | 315) XV, 14-15 | S. E. Arr. | Arr. 
115 3 orientalis, 316) XV, 16-17 | Comar. & | Arr. 
Forb. near Pond. 
116 is semiculta, 317/|XV, 19, 22,| Anap., N. | Trich. 
Forb. 23,27. |E. Maithal. 
117 £) minuta, Stol.| 317,XV, 18, 20,) Near Arr, | Arr. 
21. 
118 ) crenifera, 318) XV,13 | Olap. .., | Arr. 
Stol. 
NUCULANIDZ. 318 
NUCULANINA. 319 
MALLETINA. 321 
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REFERENCES. INDIAN, Forgan. 
FaMInizs, GENERA, 
No. Specrzs, &c. REMARKS. 
Page.| Plate & Fig. | Localities, Groups. Localities. Groups. 
L |Nucunana .. 320 
119 rf socialis, Stol. | 323) XVII, 13 | Mor. ... | Oot. 
120 a sp. ind. .. | 323) XVII, 14 | N. Od. ... | Oot. 
LI | Youpra 320) 
121 »  striatula, Forb. | 323) 1V,2,& |N. Kar. | Ary. 
XVII, 6.| Pond. 
122 obtusata, Stol. | 324)XVII, 7-10 |Kar., Strip. | Arr. 
123 ” scaphuloidea, 324) XVII, Comar. ,.. | Arr. 
Stol. 11-12, 
NUCULIDA. 325 
NUCULINA. 825 
SAREPTINZ. 325 
LII | Nucuna ive tae ozo! 
124, »  Lamulica, Stol.| 328) XVII, Kar., Ayr: 
15-16. Comar., 
Olap. 
125 »  indefinita, Ford. | 328) XVII, Pond., Arr. 
17-19. Ninn. 
126 » sp. ind. ice) 829] ROW LE, 20) Od.  sc.-| Oot: 
127 »  erassicula, 329| XVII, 23 | Kar. ,., | Arr. 
Stol. 
128 ,  bidorsata, Stol. | 329) XVII, 22, | Mor. Oot. 
24-27, 
ARCIDA. 330 
AXINEINA. 333 
ARCINA. 335 
LIII | NucInELLA ... vee | 334) 
129 FA glabrata, 347| XVII, 21,| Mor. ,.. | Oot. 
Stol. & XLIX, 
7-8. 
LIV | AxtngEA ah 334) 
130 »  subplanata, Stol.| 347) XVII, | Shill, Arr. 
25-30, & | Olap 
XLIX, 10. 
131 5  levicula, Stol.... | 348) XLIX, 5-6} Arr., Arr, 
Pond 
132 Sy) fahtiuscula, Stol. | 348) XLIX, 9 | Ootacoil, | Arr. 
Ninn. 
133 »  subawriculata, | 349 XVII, Kun. ,,, | Arr. 
Forb. 31-32, 
134 »  cardioides, 349 XVII, 33, | Pond., Oot. Trich. 
Orb. L, 8. Oot., Od., 


8. E. Serd, 


500 CRETACEOUS PELECYPODA 
REFERENCES, INDIAN. Forrien, 
FAMILies, GENERA, 
No. Sprcrzs, &c. 
Page.| Plate & Fig. | Localities. Groups. Localitie Groups. 
LV | Isoarca ° 338 
135 »  gibba, Stol. 349] VIII, 3, & | E. Par., & | Oot. 
XVII, 36.| N. Od. 
LVI | Cucuntrma 337 
TSCA) ies e@quata, Stol.| 350) XVII, 34 | Ninn. Arr. 
LVII | Macropon 336 
137 » [? Grammato- | 350) XVIII, | Kar., Arr.,| Arr. 
don| japeti- 6-11. Comar., 
cum, Forbes. Oote. 
138 PA { ? Grammato- | 351\XX, 6-7 Near Alund.| Trich. 
don) dispa- 
rile, d’Orb. 
LVIII | Trragonoarca 337 
139 5 Telugensis, | 352) XIX, 1 | N, Alund. | Trich. 
Stol. 
140 » abrupta, 352| XIX, 4-5 | Near Serd.| Trich. 
Forbes, 
141 ” Trichinopo- | 353, XVIII, 12| Anap., Trich. 
litensis, & 14, Garud., 
Forbes. XIX, 2-3,| Serd., 
OE Alund, 
2, 8-10 
142 3 Gamana, 354) XX, 4-5, | Poodoor., | Oot. 
Forbes. alUy tale Oke 
Mongl. 
143 pes Brahminica, | 354) XVIII, 13,) Kar., Arr., | Arr. 
Forbes. & XX,1| Mull, 
& 3. Comar. 
144 5) Galdrina, | 355\X VIII, 2-5) E. Serd., | Arr. 
d’Orb. near Strip. 
LIX | ANOMALOCARDIA 339 
145 ” [Scapharca] | 355) XVIT, 39, | N.%. Serd.,| Arr. 
Ponticeriana, XVIII, 1. | near Shill. 
d’Orb. 
146 a [Scapharca] | 356, XVII, 35 Pond. P Val. 
Clellandi, 
Forbes. 
LX | Barpatra 340 
LAT ee; decora, Stol. 356 XVII, 38 Ninn. Arr, 
148 5 diatreta, Stol. | 357) L, 9 |S. E. Ver. | Trich. 
LXI | Arca 341 
149 »  filistriata, Stol. | 357) XVII, 37, N. Od. ... | Oot. 
L, 6. 


REMARKS. 


Allied to 7% 
crassitesta, 
Zitt., from 
the Gosau. 


Closely allied 
to T. Ma- 
theroniana, 


d’Orb. 
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REFERENCES. InDIAN. ForEran. 
FamMILies, GENERA, 
No. Sprcrgs, &o, REMARKS. 
» |Page.| Plate & Figs.| Localities, Groups. Localities, Groups. 
MYTILACEA. 358 
PRASINID. 359 
LXII | Myoconcza ... ... | 860 
150 = sub-ovata, 362,XXIII,1 | Kol. ...| Trich. 
Stol. 
MYTILIDZ. 363 
DREISSENINZ. 365 
CRENELLIN. 367 
MYTILINE. 369 
LXIII | Lirgopomvs ... ... | 869 
151 »  L? Botula] 375 XXIII, 16, 8. E. Arr. | Arr. 
tumidula, & 
Stol. XXXVIIT, 
TSs 
152 my eurta, Stol. 376| XXIII, 17 | Od. nee NOOG. 
153 5 subcylindrica, | 376) XXIII, Od. = Oot 
Stol. 18-19. 
LXIV | Moptota wi ... | 370 
154 »  typica, Forb. ,..| 377) XXIII, |Anap., Kol.,| Trich. ,.. | Gosau. ... | Turon. 
12-15. Alund., 
Serd. 
155 » nttens, Forb. ... | 378 XXXVIII,| Olap. .., | Arr. 
6. 
156 » _polygona, 378) XXIII, | Pond. ,.. | Val. 
d’Orb. 10-11. 
157 »  flagellifera, 379 XXIV, 1-2 Pond. ... | Val. Gosau & | Turon. & 
Forb. (P Arr.) Transyl- | Senon. 
| vania & 
Belg. 
158 »  [Brachydontes] | 379) XXIII, 4, | Comar. ... | Arr. 
radiatula, Stol. a Y 
159 »  annectans, Stol. | 380) XXIII, | Vyl.,.,| Arr. 
8-9. 
LXV | Myritvs re Boo | ot 
160 »  Arrialoorensis, | 381) XXIII, 2,| Comar. ... | Arr. 
Stol. 3, 5. 
PINNIDZ. 381 
LXVI | Pinna ais we. | 382 
161 s, complanata, Stol.| 384) XXIV, 3-4) Kol., Trich, 
Anap., 
Alund. 
162 »  arata, Forb. ...| 384) XXIV, 5, | Anap., Trich. ... ach act Closely allied 
O.Ggne Serd., to P. decus- 
XXVI, 5.) Kol. sata, Goldf. 


66 


502 CRETACEOUS PELECYPODA 
. REFERENCES. Inpiay, Forzien. 
Fairies, Genera, 
No. Srrcres, ko. REMARKS. 
Page. | Plate & Figs.| Localities, Groups. Localities, Groups. 
163 | Pinna /aticostata, Stol. | 385) XXV, 2-3, | Comar., Arr., Oot. 
XXVI, 4.| Oot. 
164 »  tmtumescens, Stol. | 385) XXVI, 2-3) Od. eee | Oot. 
165 »  consobrina, d’Orb.| 385) L, 4 Pond. ... | Val. (?) 
AVICULIDZ. 386 
AVICULINZ. 387 
MELININZE. 392 
VULSELLINZ, 396 
LXVILI | Psrvpomonotis 389 
166 »  [Oxytoma] semi-| 402} XXVI, 1 | Kar... | Arr. 
globosa, Stol, 
167 5 [Orytoma] fal- | 403 XXXTIIT, 1,| Rajah- Arr. 
laciosa, Stol. XXXVIIL| Choultry 
9-10. in Strip. 
district. 
168 ns (?) inops, Stol. | 403) XXXVIII,| Rajab- Arr. 
7-8. Choultry. 
LXVIII | Avcerta 390 | 
169 » parva, Stol. 404) XXXTII, | Od. con pO ket 
LXIX | Avicuna see B91 
170 es [Meleagrina] | 404) XXIV, Pond., Arr, 
nitida, Forb. 6-8, Comar., 
XXXVIIL} Ver. 
11-12. 
LXX | INocERramvs ... bao || Ge] 
171 »  Cripsianus, 405| XXVIT, |Olap., Arr., |Arr. England, | Upper cre-| 
Mant. 1-3, & Mait.,N. France, taceous. 
XXVIII, 2.) W.Pood., Germany, 
N.E. & Gosau, 
S. Kar. Bohemia, 
&e., PU. 
8., A. 
172 fn multiplicatus, | 406)XXVIII, 1} Kol., W. | Trich. 
Stol. Garud., 
W. Kar., 
Alund. 
173 fh diversus, Stol.| 407| XX VII, 6) Anap. ... | Trich. 
174 * Geinitzianus, | 407| XX VII, |S. W. Coon,,| Oot. & P Saxony. | Plener. 
Stol. 4-5, Puray., Trich. 
Oot., 
Kal., 
Anap., 
Kolap., 
Garud. 
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REFERENCES, INDIAN, ForEIGN. 
Famitizs, GENERA, 
No, Srrcigs, &o. REMARKS. 
Page. | Plate & Figs.| Localities. Groups. Localities. Groups. 
175 | Inoceramus labiatus, ml O00 DG al eal Oot. England, | Middle cre- 
Schlot. i Germany,| taceous. 
Purav., France, 
Mor., Bohemia, 
Oot., U.S. A, 
Mongl. Texas. 
176 = simplex, Stol. | 408) XXVIII, |S. W. Arr. 
3-4, Mull, 
Arr:, 
Olap. 
LXXI | GERVILLEA ... vo. | 392 
177 »  solenoides, Def. | 409) L, 5 Pond. Val. (?) 
LXXII | Merina 395 
178 » valida, Stol. ... | 409) XXII, 1 | Kar., near} Ary. 
Pood, 
OSTREACEA. 410 
RADULIDZA. 411 
LXXIII | Rapvta... 412 
179 sy [Plagiostoma] | 417) XXIX, 2 |Olap., Kar.| Arr. 
nudata, Stol. 
180 35 [Plagiostoma] | 417; XXIX,3 | Oot. ... | Oot. 
Ootatoorensis, 
Stol. 
181 AA [Plagiostoma] | 417) XL, 5 N. E. Oot. | Oot. 
interpunctu- 
ata, Stol. 
182 ‘5 insignis, Stol. | 418) XXX,9 | Near Mor. | Oot. 
183 ” sp. indt, 418 An N. Kun. | Arr. 
184. » sp. indt. 418, XL, 4 W. Pen. | Oot. 
185 »  interplicosa, 418) XXX, Ninn. ... | Arr. 
Stol. 10-11. 
186 » 8p. ind. 419) XXXVI, 6|S. E. Arr. | Ary. 
187 ° scabricula, 419} XXX,8 | Comar.... | Ary. on Closely allied 
Stol. to R. granu- 
lata, Nilss. 
188 es [Limatula] per-| 420) XXIX, 4-5 Near Poot.,| Oot, re Closely allied 
similis, Stol. N. Od., to R. semisul- 
Kullay. cata, Nilss. 
189 »  [Ctenoides) 420) XXX, 12 | N. Pood. | Arr, France, Upper cre- 
tecta, Goldf. Germany,| taceous. 
Bohemia, 
&e. 
190 » . [Ctenoides] sca-| 421) XXX, 1 | Near Olap.| Ary. 
berrima, Stol. 
191 »  [Acesta] obliqui-| 421) XXX, 2-5, |Near Com.,| Arr. 
striata, Forb. & 13. N. Arr. 
near Pood. 
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LXXIV 
194 


LXXV 
195 


196 


197 


198 


199 


200 


201 


202 


203 


LXXVI 


204, 


LXXVII 


Faminizs, GENERA, 
Sprcigs, &o. 


Rapvuta [Acesta] scrobi- 
culata, Stol. 


»  [Ctenostreon] 
complanata, 
Stol. 
Limes 
,  Oldhamiana, 
Stol. 
PECTINIDA. 
PECTEN ... 
»  Anapaudiensis, 
Stol. 
»  vraduloides, 
Stol. 
»  Verdachellensis, 
Forb. 
»  Arcotensis, 
Stol. 
” [Chlamys | as- 
perulinus, Stol. 
»  [_Camptonectes| 
curvatus, Gein. 
»  [Syneyclonema] 
obovatus, Stol. 
»  [Syneyclonema| 
Sivaicus, Stol. 
»  [_Pseudam.] Ga- 
rudanus, Stol. 
AmusIUM 
+5 membranaceum, 
Nilss. 
ay illustre, Stol. 
cf; suleatellum, 
Stol. 


REFERENCES. 


Page. | Plate & Figs. 
XXIX, 6 


XXX, 14 


XXXII, 1, 
& XL, 6. 


431) XXXT, 20, 
XXXII, 
2-3, & 
XLII, 6. 


xO 
13-14, 
XLII, 
7.8. 


2) XX XT, 
18-19. 


2) XX XT, 
10-11, & 
XLIYV, 5. 


433) XXXT, 


15-16, 
XLI, 4-6. 


| XXXII, 
6-9. 


XLII, 5 


XXXII, 4 


XXXII, 5, 
XLI, 7-8. 


436) XLI, 9 


436) XX XI, 12 
& 17. 


426 


Invray, 
Localities, Groups, 
Near Olap.| Arr. 
Cull. Oot. 
Strip. Arr. 
Anap. Trich. 
S. W. Mull.) Arr. 
Arr., 
Karap., 
Ver. 
Oot., Oot. 
Puray., 
Mor. 
Strip. Arr. 
Kaud., Arr. 
Chock 
Arr., Arr. and 
Kaud., Trich. 
Ver., 
Garud 
Oot., Oot. 
Mor., 
Od., 
Purayv 
Od. Oot. 
Anap., Ver.| Trich. 
Arr., Kar. | Arr. 
Arr. Arr. 
Arr. Arr. 


Foreren. 
Localities. Groups. 
Belgium, Upper and 
Germany, | middle cre- 
France, taceous. 
Bohemia. 

Germany, | Upper and 
Sweden, | middle cre-| 
Galicia, | taceous. 
Gosau, |» 

&e. 


REMARKS, 


Allied to Z. 
Cenomanen- 
sis, Guér. 


Closely allied 
to P. obli- 
quus, Sow. 


Allied to P. 
undulatus, 


Goldf. 


Usually quot- 
ed as P. vir- 
gatus, Nilss. 


Allied to Am. 
cretaceum, 
Nyst. 


207 


208 


LXXVIII 
209 


218 


LXXXI 
219 


FAMILIEs, GENERA, 
Speciss, &c. 


Voxa quinguecostata, 
Sow. 


» levis, Drouet 


HINNITES 
A Andoorensis, 
Stol. 
SPONDYLIDZ. 
PLICATULA 
33 striato-costata, 
Stol. 
oH instabilis, 
Stol. 
% multicostata, 
Forb. 
FS sessilis, Stol. 
Pe septemcostata, 
Forb. 
SponDYLUS 
Oy Arrialoorensis, 
Stol. 
5 sulcatellus, 
Stol. 
i calcaratus, 
Forb. 


sub-costulatus, 


Stol. 
PLACUNID. 
HEMIPLICATULA 


3 ? detrita, 
Stol. 
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REMARKS, 
Page.| Plate & Figs.! Localities. Groups. Localities, Groups. 
437 XXXT, 1-6, | Od., Cull., | Oot., Trich,) England, | Upper and 
XXXVII,} Mor., & Arr. France, | middle cre- 
4-9, Oot., Germany,| taceous. 
Puray., Austria, 
Serd., Spain, 
Anap., &e., Ke. 
= Arr., 
Shill., 
Olap., 
Mull. 
438| XXXI, 7-8, Kullay, | Oot. ,,, | France & | Middle cre-\=Janira pha- 
Coon., Od., Germany,| taceous. | seo/a, Lam., 
Kolut. &e. apud VOrb. 
427 
439 XXXII, 10 And. Oot. 
439 
440 
444) XXXIV, ;Shill.,Olap.| Avy. 
20. 
445| XXXIV, | Chock., Arr. 
3-14, & 19,| Ootac., 
XLVI, 3 Arr., 
Olap., 
Comar., 
Shill., 
&e., &e. 
446) XXXIV, | Serd., Trich. ... Allied to P. 
15-18, Alund., aspera, Sow. 
XLVI, 5-6.| Anap. 
446) XXXIV, | Oot., Od., | Oot. 
21, & Mor. 
XLVII, 
5-7. 
447| XLVIII, 4) Pond. Val. 2 
441 
447/XXXIII, 5} Mull. Arr. 
448) XXXIV, 1] Pood. ... | Ary. 
448 XXXII, 6,| Coon., Trich. hag ae Allied to Sp. 
7,9,10. | Serd. truncatus, 
Goldf. 
449|X XXIII, 8,| Par., Mor.,| Oot. ,.. é ae Allied to Sp. 
XXXIV, 2.; Od. globulosus, 
d’Orb. 
452/XXXTII, 4,| Ninn. ... | Arr. 


& XL, 7. 


506 CRETACEOUS PELECYPODA 
REFERENCES. InDIAN, Forzien. 
Famiuies, Genrer, 
No. Species, &o, 7 ; REMARKS. 
Page.| Plate & Figs. | Localities, Groups. Localities. Groups. 
OSTREIDA. 
LXXXII | Exoayra vee cc 
220 3 haliotoidea, 458\XXXVI, 5,| Oot. ...| Oot. ...| Europe /Middle cre- 
Sow. & generally.| taceous. 
XXXVII, 
1-3. 
221 + ostracina, 459| XXXV, /Vyl.S.E. | Arr. ,,. | Europe Upper cre- 
Lam. 6-12, Kau., E. generally,| taceous. 
XXXVI, Mulloor, N.&S. 
1-4, Arr., Val. America, 
Africa, 
Palestine. 
222 7 laciniata, 460, XX XVIII, | Ninn. Arr. _,., | Europe Upper cre- 
Nilss. 1-3. generally.| taceous. 
223 Fe fausta, Stol..., | 461/XXXVIII,} Anap. ,,, | Trich. 
4.5, 
XXXTX, 
3-5. 
224, 3 costata, Say. | 461) XL, 1-3, [E. Poodoor.| Oot. ,,, |N. America|? Upper cre-| Closely allied 
XLI, 1 taceous. | to Hz. Over- 
wegi, Buch, 
225 s Tamulica, 462) XLI, 2-3, | Near Arr. | Arr. 
Stol, XLII, 1. 
226 AA suborbiculata, | 462 XXXV, 1-4) Pood., Oot. _,,, | Europe Middle cre-| Gryph. co- 
Lamck, Monel., generally,} taceous. | Jwmba, Lam, 
N. E. & N. W. : 
Puray. Asia. 
227 oy canaliculata, | 463 XLVIII, |N. by E. |Oot. ,,, |England, | Middle cre- 
Sow, 6-8. Od., W. by France, taceous. 
8. Illap. Germany, 
Belgium. 
LXXXITI | Grypyma ond vee | 454 
228 i Poodoorensis, | 464, XX XV, 5 |Near Pood. | Oot. 
Stol, 
229 3 Arrialoorensis,| 464 XLV, Deca |S oo my os Allied to 
Stol. 13-14, Arr. Gryph. Sca- 
XL, 9. niensis, Coq, 
230 97 Ariana, Stol, | 465 XLITITI, 2, | Comar. ,,, | Arr. 
XLIY, 1-3, 
231 ° vesicularis, 465] XLII, 2-4,]Comar., | Arr. ,,. | Europe Upper cre- 
Lamck. XLIII, 1, | Arr, generally,| taceous, 
XLV, 7-12.) Ninn, N. Africa, 
W. Asia, 
N. Ame- 
rica, &e, 
232 Fi vesiculosa, 466] XXXIX, | E. Pood., | Oot.  .,. | Europe Middle cre- 
Sow. 1-2, N.E. Od. generally,} taceous. 


—=—————$—{ 


OF SOUTHERN INDIA. 


507 


REFERENCES. InDIAN. Forerien. 
FamIties, GENERA, 
No. Sprcrzs, &c. ‘ REMARKS. 
Page.| Plate & Figs. | Localities. Groups. Localities. Groups. 
LXXXIV | Osrrea ... 453 
233 »  [Alectryonia] 466 XLVI, 1-2,) Anap., Trich. & | Europe Middle erc- 
diluviana, Lin. XLVII, | Serd., Oot. generally, | taceous. 
1-2, Mor., & N.W. 
Od., Oot. Asia. 
234 »  [Alectryonta] 467| XLVI, 4 | Near Arr. | Arr. 
cupelloides, Stol. 
235 »  [Alectryonia] 468) XLVIII, 3} Serd. Trich, 
amorpha, 
Sow. 
236 » [Alectryonia] 468) XLVIII, | Coon.,$. | Trich. & | Europe  |Middle cre- 
carinata, Lam. 5, &XLIX,| WB. Ver., | Oot. generally, | taceous. 
1-2. Od., ag 
Pood Asia, N. 
Mor., Africa. 
Kul. 
237 » [Alectryonia] 469) XLVIII, | Comar., | Arr. ,..| Europe | Upper ere- 
pectinata, Lam. 1-2. Oot., generally, | taceous. 
Arr., N. Africa, 
Pood America. 
238 »  [Alectryonia] 470| XLVI, |S.S.E. | Ar. Europe | Upper cre- 
ungulata, 3-4, Oot., near generally,| taceous. 
Schloth. Val. & N. Asia, 
Pond Africa. 
239 »  [Alectryonia] 471) XLIII, 3-7 | S. 8. Arr., | Arr. 
Arcotensis, N. Pood 
Stol. 
240 »  acutirostris, 471) XLV, 1-6 | Near Arr., | Arr. Europe Upper cre- 
Nilss. Auth., generally,| taceous. 
Olap and Al- 
giers. 
241 »  Zelugensis, Stol. | 472 XLIX, 3-4,| Near Arr. Allied to O. 
L, 1-2. Comar. Pasiphaé, 
Coq. 
242 »  Zitteliana, Stol. | 473 XLIV, 4 | Vyl. Arr. = Ese Allied to O. 
Madelungi, 
Zitt. 
ANOMIID. 473) 
LXXXV | Anomia ... Soc 477 
243 »  variata, Stol.... | 479, XLVIII, | Comar. ,.. | Arr. 
9-12. 
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GENERAL RESULTS DERIVED FROM THE EXAMINATION OF THE SourH INDIAN 
CRETACEOUS PELECYPODA. 


In a similar way, as I have done with the Cephalopoda and the Gastropoda,* 
I shall again briefly summarize the general paleontological and geological facts 
which have been derived from the study of the Pelecypoda. ‘The richness of this 
class of Mollusca is equally great as that of the other classes already referred to, and 
among the various genera there are several which were up to date very imperfectly, 
or not at all, known to occur in cretaceous deposits. For this reason the study of 
the South Indian eretaceous Pelecypoda has been particularly interesting, and it 
is to be hoped that it will throw some light upon the correet generic determination 
of the cretaceous Pelecypoda in general. 

I have described in the present volume 243 species, of which only very few 
are not characterized with sufficient detail, the materials for that purpose being as 
yet imperfect. 

It is a noteworthy fact that the total (243) number of species of Pelecypoda 
is very nearly the same as that of the Gastropoda. The cretaceous (particularly 
the middle and upper) fauna holds in this respect an intermediate position. For 
during the kainozoic period the Gastropoda preponderate over the Pelecypoda, 
and the difference is still more marked within the recent epoch. On the contrary, 
during the jurassic period the Gastropoda are smaller in numbers when compared 
with the Pelecypoda, and the same is also the case in the preceding periods. 

The 248 species are distributed in 9 orders and 31 families (out of 10 orders 
and 46 families into which I have respectively classed all known fossil and 
recent Pelecypoda). Of genera (including sub-genera—these not being separately 
counted) there are 85 represented out of the much larger number which I have 
noticed either recent or fossil (see Preface p. ix and seq.). 

In order to indicate the zoological value of the examination of the South 
Indian cretaceous Pelecypoda, I shall briefly mention the number of species 
in each order: Puortapacea with 11; Wracea with 25; Terrracea with 12; 
Veverscea with 41; Cxamacra with 4; DLucrvacza with 19; Arcacza with 38; 
Myrizacea with 29; Osrreacea with 65. The only order of which no repre- 
sentative was found is that of the true fresh-water Pelecypoda, the Uwyzowacera. 
The Osrrraces, being the only true Monomyarian Pelecypoda, and of the lowest 
organization, are, as may be expected, most numerous. Of the other orders I 
would only allude to the Czauacra which are comparatively very little represented, 
although they include the almost exclusively cretaceous family Hzprvriripx. This 
want seems to be due to the absence, or non-exposure, of coral-reefs and littoral 
cliffs. 

In a geological point of view the results are equally interesting. The examin- 
ation has, again, in general proved to be in favour of the tri-division into which 
the South Indian cretaceous deposits of the Trichinopoly district have been divided 


* Paleontologia Indica, Vols, I and II, of the fauna of the South Indian ecretaceous rocks. 
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by Mr. H. F. Blanford. The references to the three groups—Arrialoor, Trichi- 
nopoly, and Ootatoor—have been, therefore, maintained, as likewise in the two for- 
mer volumes. In a few cases I have noticed that these references appear a little 
doubtful, especially where the locality lies at the boundary of two groups or 
formation, but the error cannot be very great, and can easily be settled, when a 
revision of the country surveyed is made possible after a general study of the 
organic remains which the beds contain. 

The Arrialoor group proved again most prolific in species, their number being 
106, a little more than two-fifths of the total. From the Trichinopoly group 51* 
were reported, and from the Ootatoor 69.t+ 

To the Arrialoor and Trichinopoly groups seven species are common, to the 
Trichinopoly and Ootatoor six, to the Arrialoor and Ootatoor two, and only two 
species occur in all the three groups. These are comparatively very small propor- 
tions and show a distinctness of the faunas of the different groups, which could 
hardly have been anticipated. 

Out of the total number (243) of species there are 29 identical with those from 
eretaceous deposits of Europe and other countries, giving approximately 12 per 
cent. By far the greater number of identifications is to be found among the lower 
organized orders, which is decidedly due in part to the more reliable records we 
possess of these fossils,t but in part it also appears to indicate that there formerly 
existed a greater uniformity in the general geographical distribution of the lower 
organised Pelecypoda, than can be proved in the higher organised orders. 

Among the identical species there are many which are by all geologists 
regarded as the best characteristic fossils of the middle and cretaceous deposits of 
Europe, and some of which are already known also to occur in Western Asia, Africa 
and America, thus possessing a general geographical distribution. Among these 
characteristic fossils deserve special notice Pholadomya caudata, Eryphila lenticularis, 
Cardium productum, Protocardium hillanum, Trigonia scabra, Modiola flagellifera 
and typica, Inoceramus COripsianus and labiatus, Radula tecta, Pecten curvatus, 
Amusium membranaceum, Vola quinquecostata and levis, Exogyra haliotoidea, laci- 
niata and sub-orbiculata, Gryphea vesicularis and vesiculosa, Ostrea diluviana, 
pectinata, carinata, ungulata, and others. On the whole, however, the Pelecypod, 
as well as the Cephalopod, and Gastropod, fauna of Southern India, agrees with that 
of the so-called old continent, the American types being comparatively only very 
few. In the course of my descriptions I have repeatedly had occasion to notice 
that the present geographical distribution of several of the families and genera of 
Pelecypoda was clearly indicated already during the cretaceous period. 

It is also worthy of notice how well the geological position of many of these 
characteristic species in Europe agrees with that in India, as may be inferred from 
the preceding table. 

* Two of these are somewhat doubtful as to geological position, and of one species it is merely supposed that it 
belongs to the present group; the locality of the specimens not being ascertained. 
. + Several of these are doubtful, the difficulty arising chiefly from the uncertainty of the rocks at Pondicherry, whether 


they are Valudayur (—Ootatoor) group, or Arrialoor group. More of the fossils appear to point to the latter division. 
ft Their shells being generally much better preserved than those of the higher orders. 
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Thus, for instance, Inoc. Cripsianus, Eryph. lenticularis, Rad. tecta, Exrog. laci- 
niata, Gryph. vesicularis, Ost. ungulata, and others are particularly characteristic of 
the upper cretaceous beds in Europe, and in India they are exclusively found in 
the Arrialoor beds. On the other hand, Jnoc. labiatus, Vola levis, Exog. halio- 
loidea and sub-orbiculata (= columba), Gryph. vesiculosa, Ostrea diluviana, and cari- 
nata characterize the middle cretaceous beds, chiefly the lower series, and they are 
restricted to the Ootatoor beds in India. Again, there are some, as Card. productum, 
Protoc. hillanum, Vola quinquecostata, Pholadomya caudata, Amus. membranaceum, 
and a few others, which in Europe occur in the middle and upper series of creta- 
ceous deposits, and those species maintain a quite similar vertical distribution in 
India. 

When Prof. E. Forbes first examined the invertebrate fauna of the South 
Indian cretaceous deposits he expressed himself in favour of their being of Neoco- 
mien age, the conclusions being apparently chiefly based upon the general character 
of the Cephalopoda. My first report in Vol. I of Pal. Indica showed that Forbes’ 
views were untenable, but that there are to all appearance several species of Cepha- 
lopoda which are identical with others occurring in the Gault of Europe. Subse- 
quently after my visit to Europe which was undertaken for the purpose of com- 
paring Forbes’ originals, and similar fossils in other collections, I reduced* a few 
of the identifications with Gault species, and I dare say, if sufficient materials for 
comparison were accessible, that number could still be lessened. When reporting 
upon the character of the Gastropod fauna (in Vol. II of Pal. Indica), I noticed 
only three Gastropoda which had a remarkably close resemblance to Gault species, 
but at the same time I pointed out that the character of the Gastropod fauna is 
decidedly upper and middle cretaceous. 

The examination of the Pelecypoda has entirely confirmed this view, the more 
so that I have not been able to identify a single species with one from the Gault. 
There can be at the present, I believe, no doubt entertained against the view, that 
the cretaceous deposits of India correspond to the middle and upper cretaceous 
beds of Europe, namely, the Ootatoor and Trichinopoly groups represent d’Orbigny’s 
Cenomanien and the lower part of the Zwronien, or Coquand’s principal divisions 
Rotomagien and Carentonien. The parallel is probably still better with the German 
‘Plener.” The Ootatoor beds — with Am. Rotomagensis and rostratus, Inoceramus 
labiatus, Exogyra suborbiculata, Gryph. vesiculosa—evidently represent the lower 
Pleener ; the Trichinopoly beds, (the fauna of which often does not appear to be very 
well defined from the previous,)—with dm. peramplus, §c., may be best identified 
with the middle Pleener. 

The Arrialoor beds correspond to d’Orbigny’s upper part of Zwronien and 
to the Senonien, or to Coquand’s chief divisions Santonien and Campanien. They 
are also perfectly equivalent to the upper Plener of German geologists, charac- 
terized by Amm. Gardeni, Inoceramus Cripsianus, Exogyra laciniata, Gryph. vesi- 
cularis, and many others. 


* Records Geological Survey of India, Vol. I, p. 32, &e. 
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342 », Olissiponensis 

344 » Omalii 

344 », orbicularis 

343 » Orbignyana 

842 » ovalis 

346 »» parallela 

345 »  Passyana 

345 », perobliqua 

343 » Pholadiformis 

357 » plana 

342 », Proutiana 

345 »» propinqua 

343 » pygmea 

354 »» quindecemradiata 

343 » radiata 

343 » Raulini 

344 »» Raspailli 

342 », Refanensis 

355 » Renauxiana 

344 » Reussi 

343 5, Reussiana 

343 » Requieniana 

354 s» Yhombea 

344 »  Ricordeana 

344 » Roemeri 

344 »  Robinaldina 

344 » rostellata 

344 >» rotundata 

344 > rotundita 

344 »  Royana 

346 »» Sablieri 

342 »» Saffordi 

343 » sagittata 

343 »» Salevensis 

343 »  sancte-crucis 

489 »» Santonensis 

337 » Sarthacensis 

345 »» Schusteri 

346 » Schwabenaui 

343 »» securiformis 

342 »» securis 

344 »» semisulcata 

339 » serrata 

344 »  Sillimaniana 

336 ” similis 

343 »» sinuosa 

342 » striatissima 

344 » striatula 

342 »» subacuta 

350 »  subalata 

345 »» subangulata 

345 », subdinensis 

343 »» sSubglabra 

344 »» subnana 

343 »» subradiata 

346 » subrostellata 

346 >» subrotundata 

340 »» sSubelongata 

344 » suleatina 

343 » supracretacea 

343 », Tailburgensis 

337 »  tegulata 

338 »  tenuistriata 

343 » Tevesthensis 

342 » texta 


342, 
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Arca Tocaymensis 
5. transversalis 
>, trapezoidea 
5, Triboleti, 
», tricarinata 
», ‘Trichinopolitensis 
» Trigeri 
»  trigonula 
» truncata 
> tumida 
> undulata 
» uniopsis 
;, Uzambaniensis 
Valdensis 
», Wancouverensis 
» Varusensis 
> velata 
;, Vendinensis 
» venusta 


5, Villersensis 
ARCACEA 
ARCIDE 
ARCINE 
ARCINELLA 
ARCOMYA 
ARCONAIA 
ARCOPAGIA 
es biradiata 
3 Cenomanensis 
+5 circinalis 
n concentrica 
“ costulata 
“ crenulata 
. discites 
2 discus 
a fenestrata 
os gibbosa 
+ inequalis 
“5 lamellosa 
mendosa 
. Michelini 
“5 multilineata 
a numismalis 
3 reticulata 
es rotundata 
of Rouliniana 
semiradiata 
a subconcentrica 
“f subdecussata 
op texana 
a Valdiviana 
ARCOPERNA 
os filosa 
ARGINA 
»  pexata 


ARTEMIS cordata 
oA elegantula 
»  elliptica 
»  inelegans 
> _ lenticularis 
»  lincta 
ARTENA 
ARYTENE 
ASAPHIS 
a multicostata 
5 undulata 


ASPERGILLUM 
7 cretaceum 

ASTARTE 

F acuta 

rf Adherbalesis 

3 Alobrogensis 

7 amygdala 

5 angulata 

~4 Arcotensis 

oF arctata 

“5 Astieriana 

= Beaumonti 


330, 


123, 


AsTARTE Bellona 
3 Benedeni 
rT) bipartita 
es Borealis 
as Bronni 
D Buchi 
on celata 
oa cardiniformis 
- circularis 
A concinna 
- Conradiana 
on corbicula 
as corbis 
” crenularia 
» _ eyprinoides 
ss Delettrei 
nD difficilis 
cn dimidiata 
1 discus 
9 disparilis 
» dubia 
% Dupiniana 
” elongata 
” engonata 
cb Essertensis 
” excavata 
” exotica 
Ay Fittoni 
formosa 
oS Gabe 
eS Germani 
bp gigantea 
. granum 
» gravida 
” gregaria 
op Guerangeri 
m Giimbeli 
on helvetica 
” Herzogii 
es Icaunensis 
< illunata 
33 Konducki 
Oy: Koninckii 
an lacryma 
5 levis 
a laticosta 
” Leymerii 
oe lineolata 
5) lintea 
5 lucinoides 
a lurida 
» macrodonta 
aS mantica 
oF Marcouana 
= Mathewsonii 
cs minor 
= minutissima 
> Miqueli 
= Moreana 
= Mosquensis 
a3 mucronata 
oF multistriata 
a nana 
op numismalis 
a5 obovata 
5) octolirata 
as orbicularis 
= orientalis 
a ovoides 
of parva 
» pasilis 
” pervetus 
op Pictetiana 
aS planissima 
”» porrecta 
= princeps 
2 pseudostriata 
” pumila 


285, 


ASTARTE punica 
2 Reemeri 
on Rhodani 
eh rhomboidalig 


a Sabaudiana 

6 Saharensis 

o semisulcata 

=H similis 

on sinuata 

2 staminea 

oD striata 

en subacuta 

op) sub-zquilateris 

oh sub-cordata 

FY sub-costatus 

3 sub-dentata 

” sub-formosa 

oD sub-lineolata 

” sub-obtusa 

a sub-striata 

os suleata 

a5 Syriaca 

5 terminalis 

a Texana 

tellinoides 

” trausversa 

” triangularis 

” truncata 

53 Tuscana 

Py undulosa 

» Valangiensis 

” Veneris 

3 Washitaensis 
ASTARTIDE 
ASTARTILA 

” intrepida 
ASTARTINE 
ASTHENOTHERUS 
” villosior 
” saccata 

AUCELLA 

” abrupta 

5 atra 

on annosa 

caucasia 

. concentrica 

cn convexoplana 

5 crassicollis 

5 eretacea 

3 Delettrei 

=) gravida 

sD Haydeni 

. iridescens 

25 loripes 

3 linguiformis 

” Mosquensis 

on mytiloides 

oF Nebrascana 

ay Osmorensis 

A Pallasii 

iB parva 


55 pedernalis 
AvUcELLA pellucida 

= petrosa 

Piochii 


5 planisulca 
+ Pomeli 
a producta 
cA Serresi 
subgibbosa 
= Tenouklensis 
cfs triangularis 
AULACOMYA 
AVICULA 
A) ala corvi 
sy Althii 
A anomala 


approximata 


391, 


6K 
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AVICULA aptiensis 

Beisseli 

“A bi-alata 

+ cerulescens 

» caudigera 

oe Carentonensis 

Carteroni 

Cenomaniensis on 

cincta eat 

clathrata 

Cornueliana 

costata 

s Cottaldina 

= depressa 

- echinata 

flexuosa 

Geinitzi 

glabra 

granulosa 

i gryphxoides so 

hirundo von 

inequivalvis 

interrupta 

interstriata 

laticeps 

lineata 

Lithuana 

3 margaritifera 

minuta 

modioliformis 

Moutoniana 

Miinsteri 

es neglecta 

Neocomiensis 

Neptuni 

nitida 

” Nysa 

Olisoponensis 

oF paucilineata 

pectinata 

pectiniformis 

pectinoides 

Perigordina 

pinneformis 

5 pleuroptychade 

eS preetexta 

Rauliniana 

55 raricosta 

Russiensis 

Samariensis 

sanctz-crucis 

semiplicata 

2 semiradiata, 

simulata 

' smaragdina 

<n Sowerbyana 

speluncaria 

» subdepressa 

oy sublineata 

subplicata 

subradiata 

+ sulcata ots 

Sy tegulata ae 

tennicostata aes 

5 triloba an 
399, 


398, 


399, 


= triptera 
- Valangiensis 
. Volgensis 
AVICULIDE 
AVICULINE 
AVICULOPECTEN 

. coneavus co 
AVICULOPINNA 381, 
ot prisca 4 
AXINEA tee 
alternata 
altiuscula 
S Bourgeoisiana 


341 
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AXINZA cardioides 349 BAsTEROTIA 33, 
> cor 342 | “p corbuloides s 
ar glycimeris 334 | BATISSA 
- hamula ... 842) BEGUINA 
a insculpta 841, 344] 59 semi-orbiculata 
53 lens ... 841  Brraprioxites Rozowii ae 
pa levicula 348 | BLAINVILLIA 54, 
: Marrotiana 341 | cn vitrea Fe 
nf Marullensis 341 Bornia 
a Mortoni we «= 4 »  corbuloides 
zs Norica 341, 348  Borvra 
a obliqua we 4 (840 »  tumidula 
) obsoleta 341 BRracHYODONTES 
= annulata 341 ” ornata 
a plana 341 ” radiatula is 
“A Renauxiana 341 | BREcHITES 28, 
5 Requieniana 341 | » Javanus et 
65 reticulata 341 | Bryopa 27, 
ES Reussi 341 »  aperta Pa 
a rotundata 342 »  (Clavagella) balanorum 
» sagittata 342 BRYOPHILA 381, 
a Siouxensis 342 ” setosa e 
Ay spinescens 344 | BRYOPINE a 
S subauriculata 349  BucarpIa 183, 
. subaustralis 342 rf communis =z 
oF subconcentrica 341 ByssanoponTa 
> subdecussata 841 » Paranensis 
subleevis 341 | Byssoarca 
»  subplanata 347 ” lima 
35 subpulvinata 341 oe Mississippensis 
* subventricosa 342 
ms) umbonata 341 | 
os Veatchii 342 
- ventruosa 341 (CG 

| AXINEINE 333 
| AXINEA = AXINEA * CECELLA 51, 
AXINEA = PECTUNCULUS auctorum CAaLCARA as 
| AXINUS 63, 269, 309 CaLcEoLa ae 
9» angulatus 63, 309 | CALLIARCA 340, 
AZARA st 38 | CALLISCAPHA a 
AZOR q) —Fo-) CaruisTa B! 
a erycina 150, 
z discoidalis = 
+5 fabulina 161, 165, 
a gigantea ee 
B a5 laciniata nue 
5 minutula eee 

BAKEVELLIA 270, 885, 393 3 solitaria 

BAPHIA ear, SOUL! » sculpturata 

BaRBALA 303 ” vagrans 

3 plicata 303 | CaLtoaRca oe 
BARBATIA 340 | CALLOCARDIA 183, 186, 
s barbata 340 ” guttata Sas 
» ' decora 356 | CALOBATES 12, 
op diatreta 357 ” thoracites on 
as divaricata 340 | CAMPTONECTES i 
nf fusca 340 ” Arzierensis a 
> Geinitzi 489 % Burlingtonensis ... 
» Helblingii 332 » concentrice-punctat+ 
= Morsei 346 tus eal 
” pusilla .. 3840 9 curvatus 
rp radiata aa, 489 » fraudator 
om velata 3840, 343 3 Lusitanicus 

BARIOSTA in BOL oy occulte-striatus 

BaRNEA 21, 23 33 Rotomagensis 
5 candida Bas 21 » striato-punctatus .., 
a parva aay 21 » texanus aed 

BaropDAa 145, 146 P< virgatus 428, 
oP Cenomanensis .. 164] CAPRINA 228, 
cn discrepans vee, 264 a3 adversa ae. 
on elicita es 168 A Anguilloni 4 
a fragilis Sy Us! ”» Aquilloni A 
7) (Ieanotia) Pondicherriensis 167 3 Baylei ee 
5 impar 163, 168 m4 Coquandiana aus 
ns Royana 484 a crassifibra 

BARRETTIA cored SEDO. > exogyra neh 

BaRTLETTIA Se tes ” Guadeloupe ate 

» Stefanensis 807 » laminea 
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Caprina Matheroni 
ay occidentalis 
5 planata 
3 quadrata 
7 rotundata 
”» Verneuilli 
CAPRINELLA 
ay coralloides 
= cornuta 
> depressa 
9 Doublieri 
% loricata 
3 quadrangularis eo 
triangularis 233, 
228, 
233, 


” 
CAPRINULA 
= Boissyi 

o brevis 
ce d@Orbignyi 
» Neapolitana 
CAPROTINA 
a caucasica 
an Cenomanensis 
a costata 
costellata 
es Lazyckowii 
a quadripartita 
Romeri 
Russiensis 
Senseni 
semistriata 
3 striata 
CaARBONICOLA 
” 
CAaRDIIDE 
CARDIINE 
CARDILIA 
CARDINIA 
eS concinna 
CARDIOCARDITA 
CARDIODONTA 
+ Balinensis 


228, 231, 


234, 


232, 


acuta see 
204, 
37, 


187, 191, 


335, 

a retrostriata 
CARDIOMORPHA 
CARDIOMYA 
CaRDITA 

a agar 
alticosta 
antiquata 
Argonensis 
Austriacum 
5 Benquei 
biloculata 
Bocchi 
Cenomanensis 
clathrata 
concamerata 
Constantii 
corbis 
corrugata cAA 
Cottaldina aon 
crenata eee 
cultrigera 
Delettrei 
dubia 
Dupiniana 
eminula 
exaltata Rs 
fenestrata coe 
Forgemolli 
Genitzii 
Goldfussi 
granigera 
Guerangeri 
Gurgyacensis 
Hebertiana 
Jaquinoti 
Konincki 


66, 


287, 


| CaARDITA Meriana 
on modiolus 
Pr neocomiensis 
on Nicaisei 
oH orbicularis 
» Orbignyana 
0) parvula 
» perantiqua 
3 pinguis 
as quadrata 
op regia 
A Reynesi 
a rotundata 
- Sanctae-crucis 
5 semistriata 300 
on spinosa ae 
nH Stabiliana 
te striata ach 
= subquadrata wes 
ce subtetrica Pe 
.; tenuicosta 287, 
my tricarinata one 
3 tridentata Par 
oy Valdensis cho 
of veneriformis 
om Villersensis ate 
CARDITAMERA 284, 
» arata ae 
CaRDITINE 
CaRDIUM 
so abruptum 
“ aculeatum 
a acuticostatum 
- olicum 
aT Algirum 
Si alpinum 
AF alternans 
er, altum 
Ay alutaceum 
amanum 
oF amphitritis To 
ss annulatum mea 
ae Aralense 
3 Arkansense 
in Armenicum 
7 Asiaticum 
n Atacense 
oF Aubersonense 
a Auressense “20 
3 australe 210, 
a australinum ee 
7 austriacum 
a avus 
n Becksii 
A Bellegardense 536 
By bellum 214, 
os Benedeni rie 
i Benstedi 
A bidorsatum 
5 bimarginatum ape 
a bisectum 209, 
a bispinosum one 
A boreale 
Brazoense 
Ar Bredia 
. Brewerii 
- bullatum 
és Burdigalinum ocr 
oF canaliculatum ne 
- cardissa 
i earolinum 
7 caudatum 
[. Cenomanense wae 
as cerebriechinatum ona 
nn Coloradense ae 
Columbianum a 
es comes be 
. concentricum ws 


CaRDIUM congestum 


a Coniacum 

an Constantii 

a5 Couperii 

1H Corbierense 

3 Cordieranum 

xy corrugatum wee 
ss costatum aa 
m9 Cottaldinum Abe 
on Cumingii ABC 
39 curtum see 
a Debeyanum 56, 
n denticulatum ai 
oF Desvauxi aoe 
At donaciforme 210, 
ry Dupinianum 210, 
oF Dutempleanum on 
a Dutrugei 

. echinatum ca 
E edule ma 
<3 Eggeri ane 
elegantulum 71, 
a elongatum 207, 
a Eufalense Ron 
f euryalus ot 
S exulans 215, 
5 Faujasi a 
s fenestratum re 
es Forbesi cae 
ef fraudator sae 
5 galeatum 284, 
5 Gentianum wie 
5 Germani 50 
- gibbosum . 
on Gillieroni owe 
0 globosum me 
rf Gosaviense ane 
o granigerum tee 
5 granuliferum 

a Greenlandicum 

Fy Guerangeri 208 
a Haueri ae 
on hemicyclum 
Hermonense 

= hians on 
= hillanum 209, 218, 
3 Hungaricum nec 
hypericum 

ah Ibbetsoni veal 
x imbricatarium ca 
rF) impressum 
ineequicosiatum 460 
h incomptum 215, 
= inornatum 213, 
oP insculptum ra 
3 intercostatum ae 
Ay intermedium 213, 
5 intersectum 56, 57, 
as Itierianum Ne 
on Jaccardi 

ef janus 

a Jaquinoti 

a laeve 

on lineolatum as 
oa linteum 215, 485, 
e lucerna ae 
= lyratum 

a Mailleanum 

es Marguarti 

a Marticense 

- Mayeri 

a mediale 

a Mermeti 

i Michelini 

en miles 

5 Mortoni one 
7 multiradiatum 215, 
e nautiloides Se 
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Carpium Neggerathii 55, 
2 Nuttallii oe 
Fi oblongum cae 
55 Olisiponense . 
- orbiculare aan 
as orbita Bes 
af Ottoi 213, 216, 218, 
3 Ottonis nae 
En ovulum 
Bp papyraceum 
Bh parile 
c Pauli 
35 pectinatum 
) pectiniforme 
Ag pedernale 
of pelagi 
» peregrinum 
3 petilum he 
35 pilatum 215, 
¥ pisolithicum ae 
oy Placerense 
35 Platonis 
es Polonicum 
“5 Ponticeriense 
ES Priesenense wee 
4 proboscideum foe 
35 productum nex 
33 propinquum an 
> pullatum 218, 
5 punicum Pe 
5) pustolosum on 
as radiatum ah 
5) Raulini cae 
5 Raulinianum 213, 
33 regulare rie 
hi Remondianum Be 
a Requienianum ae 
or) retusum 05 
Pe Reussi arn 
+ ringiculum ay 
- Ripleyense an 
Rochebruni sive 
+ rubrum en 
a rugatum ae 
39 sancti-sabse sng 
as Saporte sh 
Ss Schmidti sais 
- scrobiculatum 215, 
> semigranulatum =n 
= semipapillatum 213, 
55 semipustulosum 3 
= septiferum ae 
ee Smidti on 
= speciosum 
ae spheroideum 
3 Spilmani 
ss Subdiniense 
= subguttiferum 
3 subhillanum 
» substriatum 
ef subtentum 
“- subulosum 
=- subventricosum 
5 sulciferum 
>» Syriacum 
>» Tippanum 
a Toucasianum 
ER translucidum 
» transversale 
” triangulare 
trigonoides 
tubuliferum 

= unedo 

as Valdense 

is Vattoni 

s Vendinense 
Verveceum 

* Villenenvianum 


CarvivuM Virginianum 
Ff: Voltzii 


CanoLia 474, 
A placunoides A 
CaARoLiia 
CARPENTERIA ate 
CaRYATIS 142, 150, 161, 275, 
7 intercisa oes 
oe lineolata eh 
a Manille en 
Ay nitida oa 
oS ovalis - 
, plana ne 
e Telugensis aa 
as turgidula 
CASSIANELLA 
aS decussata 
Ps grypheata a 
CASTALIA 297, 
A ambigua Ap 
Be ecarinata wus 
Catixvs Schlotheimii 
CANTHYRIA ee 
CERASTODERMA 208, 213, 215, 
A edule ae 
a Eggeri ane 
Pr pilatum ae 
CERATISOLEN 73, 96, 97, 
% legumen eae 
9 scalprum ob 
CERCOMYA 68, 76, 
oF acuminata 3 
a arcuata 74, 
” spatulata P 
CEROMYA 
ae crassicornis naa 
+ neocomiensis Re 
as recens 42, 
subsinuata has 
CERONIA son 
| CHENOMYA ek 
CHALMASIA 580 
5 Turonensis 473, 
CHAaMA 


60, 137, 230, 231, 
» angulosa mee 
>»  canaliculata 


SS ICOL ae 
»  coruncopie 
»  costata 


»  eretacea 

»  deplanata 
»  detrita 

»  frondosa 

»  glycimeris aa 
»  gracilicornis A 
»  gryphina 

» haliotoidea 

>»  Haueri 

» laciniata ous 
>»  Moritzi nae 
»  Miinsteri 

> semiplana 


234, 


»  8pondyloides ee 
»  suborbiculata ane 
»  supracretacea obs 
»  triedra as 
CHAMACEA one 
CHAMETRACHEA 
CHAMELEA 
CHAMIDE xe 
CHAMOSTREA 59, 60, 61, 
- albida 235, 
CHAMOSTREIDE AS 
CHLAMYS ee 
on actinodus rea 
5 acuteplicatus ant 
aS asellus 


5 asper 


| CLAVELLATE (Trigoniz) 


CuHLAMys asperulinus 
> Cenomanensis 
a depressus 
- Desvauxi Ss 
BS dimotus ese 
ae Dujardini 
== lineato-costatus +} 
=. meridionalis an 
” multicostatus 
a numidus 
- rarispinus 
= Rhodani 
7 seriato-punctatus 
oF squamifer 
eo Tenouklensis 
9 venustus ' oom 
CHIONE 148, 149, 152, 153, 
»  angulata pat 
x» Lordi 
»  varians 
CHIRONIA 
BS Laperonsii nee 
CHORISTODON 91, 138, 140, 
7 divaricatum oa 
CrBricrpEs Rozowii che 
CrBoTa ah 


» lineata 
»  rostellata 


CICATREA 192, 196, 485, 
a cordialis 192, 199, 
CIRCE ee 
x,  concentrica 
»  conspicua ans 
s discus ove 
»  divaricata sts 
»  dubiosa nee 
»  lunata be 
»  seripta an 
CrRcoOMPHALUS F 
CLAUSINA = 
CLAVAGELLA 18, 27, 28, 29, 
5 armata 7 
a, australis 
a (Stirp.) bacellaris 
5 balanorum san 
= Cenomaniana 
- clavata 
< cornigera 
os (Stirp.) coronata 
ns cretacea 
os divaricata 
os elegans =o 
a5 exigua “ae 
53 Ligeriensis vos 
Es semisulcata C 
CLAVAGELLINE uae 


CLEIDOPHORUS 98, 269, 
-4 planulatus ie 
CLEMENTIA 
” papyracea 
CLEOBIS 
CLEPSYDRA 
CLIDIOPHORA 
CLIssocoLvs 
5 dubius 


oo 


s»  Fanjasii 
CocHLODESMA 
CopakIa 
”» percrassa 
Ca@Lopon 
CoMPLANARIA 
CoNCHOCELE 
» disjuncta 
ConcHopon 
3 infraliasicus 
CoNGERIA 


INDEX. 


CoNGERIA spathulata 
> subglobosa 


ConocaRDIUM 
a aliforme sat 
CooPERELLA 110, 
CoRALLIOPHAGA 136, 183, 184, 
CoRBICELLA 245, 
3 Barrensis a 
fe Bathonica 
” depressa 
CorBictLa 
CorBIN= 
CorsIs 
»  Bathonica 
s  cordiformis nee 
»  fimbriata 248, 
», levis a 
»  laticosta xe 
» oblonga 252, 
» plana a 
»  rotundata 
»,  subclathrata 
»  sublevis se 
»  typica 252, 
>»  Verneuilli is 
CorBULA A 
59 zequivalvis 42, 
39 aleformis 
* angustata 
» bifrons 
a Bockschii O20) 
re cancellifera 41, 
5 cardioides : 
” carinata 
rs caudata 
An Chilensis 
ae cochlearia 
2 Columbiana 
33 cometa 
os compressa 
” congesta 
” cost 
So crassimarginata 
= crassiplicata 
oe cultriformis 
” curtansata 
35 Edwardi 
* elegans 
33 elegantula 
x Eufalensis oe 
aA exsulans 41, 
5 Foulkei oo 
ns Gaultina eae 
33 gigantea 42, 
a Glosensis ome 
as Goldfussiana 
ae Graysonensis 
3 gurgyaca 
ai Hillgardii 
a Hornii 
» impressa 
* incerta 
55 inornata “6 
is levigata 166, 
Leufroyi a 
45 lineata cba 
aS minima 41, 
BY neocomiensis ese 
a obtusa 41, 
hs occidentalis ore 
- ovalis , 
a3 parilis eas, 
” parsura 41, 
- planulata see 
” primorsa ve 
” punctum 
” quadrata 
= socialis 


| CornBULA striatula 

op striatuloides 41, 

i sub-angustata 

nF sub-caudata 

-compressa 

-elegans 

5 sub-globosa 

-lineolata 

-striatula 

suleata 

rh syriaca 

ae Traskii 

ce truncata 

a tunicata 

” Tuomeyi 
velata 


sub 
oh sub 


is sub 
se sub 


40, 41, 42, 


41, 


4l, 


| CoRBULAMELLA 


| ” 
ConBULIN= 
| CORBULOMYA 


” 
| ConBURELLA 
| CoRIMYA 


” 
| 


» pin 


| 
| ” 


” 
CorcuLuM 
CRASSATELLA 


37, 
34, 
39, 


gregarea 


mediterranea 


glabra 

29 lata 

” Oldhamiana 
” pertusa 

guis 

a recurva 

of rotundata 
simplex 
tenuistriata 


zequivalvis 
Alabamensis 
arcacea 
Austriaca 
Bandeti 
Bockschi 
Bosquetiana 
calceiformis 
capricranium 
compacta 
complicata 
Cornueliana 
cuneata 
dedala 
Delawarensis 
Desvouxi 
Dufrenoyi 
Evansii 
Fiziana 
Galliennei 
Galloprovincialis 
grandis 
Guerangeri 
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[ For several corrections in the text, see p. 480 and following pages). 
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106, ., 1 4, above ,, ‘deaurata, Turton’ 
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124, , 5 4, below ,, ‘2. [TZel.] primula’ 
174, , 15 ,, above , ‘sub-faba’ 
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190, , 9 below ,, ‘ Arcotensis’ 
QTOe Gs, ae! ss cH »  *Pachydon’ 
280, ,, 12 ., above ,, ‘digitaria’ 
288, ,, 10 ,, below ,, ‘ O. bicornis’ 
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‘lapidosus.’ 

‘T. globulosa. 

‘ Acropagia. 
‘Figs. 14-15,’ 

‘ Tauresii. 

‘ Strigillina. 
*T. (Per.) primula, 
‘subSava.’ 
‘fava. 

‘ Arcotica.’ 

* Pachyodon, 

‘ digataria. 

‘P. bicornis.’ 

‘ Paraquayana. 
‘ Hironensis.’ 

‘ spatiosa.’ 

‘Pl. XLIX.’ 
‘Figs, 3-5.’ 
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Fig. 5a 
Figs.  4—65 
Fig. 6 


Fig. 7 
Fig. 8 


Fig. 14 
Fig. 15 
Fig. 16 
Kig: sae 
Fig. 5 iis 


Figs. 19—22. 


Figs. 238—24. 


PLATE I. 


Terepo partita, Sfo/., p. 15; 1, a portion of the tube with the anterior end, a 
cast; la, side-view of the anterior end, showing the position of the valves, 
both natural size; 1% and 1e, side- and front-views of the two valves in natural 
position, enlarged three times ; Ootatoor, Ootatoor group. 


Trrepo crassuta, Sto/., p. 16; 2, a portion of fossil-wood with fragments of the 
tubes, natural size; 2a and 24, enlarged side- and front-views of the valves taken 
from one of the tubes of the same specimen of wood; Ootatoor, Ootatoor group. 


TrrEDo ToruLosa, Stol., p. 16; 3, a portion of a tube with the anterior end perfect, 
natural size; 3a and 34, enlarged side- and front-views of the valves; Moravia- 
toor, Ootatoor group. 

Trrepo [Uprrotes?] etommrans, Séo/., p. 17; two views of tubes of a somewhat 


different form, natural size ; Comarapolliam, Arrialoor group. 


TuRNUs LapipaRtus, Séo/., p. 23; 6, a portion of stone with the tubes, natural size ; 
6 a and 64, side- and anterior terminal views of a right valve, enlarged; Odium, 


Ootatoor group. 
Rocetrarta eurruta, Sfol., p. 30; 7 and 7a, side- and anterior terminal views, the 
former showing the position of the left valve in the tube ; Odiwm, Ootatoor group. 
RocetLaRia SP. IND., p. 31; two views of a tube of an undetermined species ; 
Ninnyoor, Arrialoor group. 


CLavaGELLA sEmisuLcata, Ford., p. 81; 9, 9a, side- and ventral views of a cast 
specimen ; 10 and 10a, side- and upper views of Forbes’ original specimen, 
with the shell ; Pondicherry, Arrialoor group. 


GASTROCHENA ASPERGILLOIDES, Ford., p. 31*; side- and terminal views of Forbes’ 
original specimen ; Pondicherry, Arrialoor group. 

Siziqua timara, Stol., p. 101; two specimens slightly varying in shape; Garuda- 
mungalum, Trichinopoly group. 

PHARELLA DELICATULA, Sfol., p. 101; Parchairy, Trichinopoly group. 


Puaretxa opsoura, Ford., p. 101; a specimen with the shell near the umbones 
partially preserved ; the probable shape of the shell was restored anteriorly and 
posteriorly ; Pondicherry, Valudayur group. 

CorBuLa EXULANS, Slol., p. 45; (see pl. xvi, fig. 1) ; Arrialoor, Arrialoor group. 

C— canceruirera, Sfol., p. 45; (see pl. xvi, fig. 2) ; Garudamungalum, Trichino- 
poly group. 

C— xxutans, Stol., p. 45; interior view of the right valve; twice the natural 
size; Arrialoor, Arrialoor group. 

C—imnma, @Orb., p. 44; views of different specimens, all twice the natural size ; 
(see pl. xvi, figs. 7-12) ; Odiwm, Ootatoor group. 

C— parsura, Stol., p. 44; (see pl. xvi, figs. 3—4) ; Garudamungalum, Trichino- 


poly group. 


* Quoted by mistake as fig. 12. 
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PLATE II. 


Panopea orteNTALIS, Ford., p. 89; 1 and 1 a, side- and upper views of a large per- 
fect specimen ; 2, a posteriorly somewhat narrower variety ; 3, front-view of an- 
other specimen ; 4, hinge of right valve; all specimens from Anapaudy, Trichi- 


nopoly group. 


Marresta TUNDENS, Sto/., p. 24; 5, a small specimen enlarged five times the 
natural size, side- and ventral views ; 6, side- and upper views, twice the natural 


size; Moraviatoor, Ootatoor group. 


PARAPHOLAS MERSA, Sfo/., p. 24; side-, upper, ventral, and front-views of a nearly 
perfect specimen, twice the natural size ; Moraviatoor, Ootatoor group. 


Poromya Lata, Ford., p. 47; 8, side- and front-views of a nearly perfect specimen ; 
9, side-view of a single valve; for fig. 94 comp. pl. xvi, fig. 17; Garudamunga- 


lum, Trichinopoly group. 


Puotapomya caupata, Rim., p. 79; 10, side-view of a single valve with the shell 
partially preserved ; 11, front- and upper views of a perfect cast ; Serdamunga- 


lum, Trichinopoly group. 


Corimya pertusa, Sfol., p. 77; 12, side- and upper views of a nearly perfect 
specimen with the shell surface greatly worn off, (comp. pl. xvi, fig. 18); 13, 


interior of one valve; Pondicherry, Valudayur group. 


CorimyA OupHamiana, Stol., p. 76; side-and front-views of different specimens ; 


near Kunanore, Trichinopoly group. 
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Awatina [Cercomya] arcuata, Ford., p. 78; side-and upper views, the posterior 
termination has been restored in outline ; Pondicherry, Valudayur group. 


Poromya superBa, Séol., p. 48; 2, 2a, side-and umbonal views of right valve ; 
3, front-view of anearly complete specimen ; 4, hinge of left valve ; specimens 
2 and 3 are from Garudamungalum, 4 from Koloture ; Trichinopoly group. 


PHOLADOMYA RADIATULA, Sfo/., p. 80 ; side- and upper views of a cast specimen, the 
posterior end has been restored ; Adwndanapooram, Trichinopoly group. 


Newra mutua, Séol., p. 46; ‘comp. pl. xvi, fig. 6); side- and umbonal views of 
the right valve ; Parchairy, Trichinopoly group. 


Nemra vetecta, Stol., p. 46; 7, side-view twice the natural size, (comp. pl. xvi, 
fig. 15); 7a, umbonal view, natural size; Odium, Ootatoor group. 


Poromya GLoputosa, Forb., p. 47; side- and front-views, (comp. pl. xvi, fig. 16) ; 
Comarapolliam, Arrialoor group. 
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PLATE TY. 


PHOLADOMYA PEDISULCATA, Slol., p. 81; side- and upper views of a large specimen 
with the shell preserved, (comp. pl. xvi, fig. 26) ; Garudamungalum, Trichinopoly 


group. 


Youpra srrratuta, Ford., (vide postea, fam. NucuLanip 2), natural size and enlarged 
views of the type specimen ; Pondicherry, Arrialoor group. 


TaceLLus ALBErRTINUS, @Orbd., p. 102; side- and umbonal views of the left valve ; 
Comarapolliam, Arrialoor group. 


Crromya susstnuata, Forb., p. 78; side- and front-views of a perfect specimen ; 
twice the natural size ; Pondicherry, Valudayur group. 


Baropa [Icanotia] PoNDICHERRIENSIS, Forb., p. 167; side- and umbonal views of 
the original specimen ; Moraviatoor, Ootatoor group. 


Tetuma [PaLmomara] inconspicua, Ford., p.129. 6 a, cast showing the muscular 
and pallial impressions ; 7, left valve; 8, right valve, the posterior portion of the 
shell completed from another specimen ; 8a and 84, a nearly perfect specimen ; 
the last is from Alwndanapooram, the others from Garudamungalum, Trichinopoly 
group. 


Tutt. [ARcopacra] mENDosA, Stol., p. 127; side- and umbonal views of a per- 
fect cast ; Odium, Ootatoor group. 


Teit. [? Peronwoperma] scrtutina, Stol., p. 126; 10, side- and inner views of 
right valve, twice the natural size; 11 and 114, outer and inner views of a 
left valve; lla, front-view restored from two valves; 12, short triangular 
variety; 13, peculiarly elongated variety, all natural size; Comarapolliam, 
Arrialoor group. 


Tet. [Texiiimes] appressa, Séol., p. 128; side-, front-, and inner views of a 
right valve, twice the natural size, partially restored ; Moraviatoor, Ootatoor 
group. 


Tet. [Arcopaeta] piscrtes, Slol., p. 128; side-, front-, and inner views, natural 
size ; Moraviatoor, Ootatoor group. 


Baropa [Icanorta] Exicrta, Stol., p. 168; 16, upper view of a somewhat imperfect 
specimen; 16a, a perfect left valve; Karapaudy, Arrialoor group. 
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PLATE V. 


Teviina [ TELLINipEs | primua, Stol., p. 126; Comarapolliam, Arrialoor group. 
Triy. [ TeLLinEtta |] Axrcorensis, Stol., p. 125; Ninnyoor, Arrialoor group. 
Tri. [ ANauLus ] unpata, Stol, p. 130; Comarapolliam, Arrialoor group. 


Donax sp. INDET., p. 136; a specimen with the outer surface of the shell mostly 
worn off ; Parchairy, Trichinopoly group. 


TeLt. [ Lrvgarta?] semiscuteta, Séo/., p. 180; right valve; Serdamungalum, 
Trichinopoly group. 


Tet. [ Lingarta] scunermmis, Stol., p. 131; Comarapolliam, Arrialoor group. 


Mactra [ScuizopesMa] Tripartita, Sow., p. 57; 8, a large perfect right valve ; 
9, 9a, a perfect small specimen ; 94, another slightly worn off; 10 and 11, inner 
view of the two valves showing the hinge-teeth, the light shaded portions of 
the valves have been restored ; Alundanapooram, Trichinopoly group. 


CRraSSATELLA MACRODONTA, Sow., p, 295; 12, inner, 12 4, outer view of a left valve 
with a fine concentric striation; 12.4, front-view; the right valve drawn from 
another specimen; 13, 13a, inner and outer views of a smaller and a little more 
convex valve than the last; 14,140, outer and inner views of the stronger 
ribbed variety; 14a, front-view, the right valve completed from another 
specimen ; Arrialoor, Arrialoor group. 


CrassateLLa Zrrrevrana, Séol., p. 296; except 18, the peripherical portion of 
which is partially restored, all the other figures are drawn from perfect specimens 
and in natural size; Ninnyoor, Arrialoor group. 


Cyruerea [? Cattista ] sorirarra, Sfol., p. 172; in fig. 20 a the right valve is 
restored in outline ; Garudamungalum, Trichinopoly group. 


CyprimertA ANALOGA, Foré., p. 178; specimen 21 is from dAlundanapooram, 
22 and 23 from Anapaudy, Trichinopoly group. 


Cyprimerta OxtpHamtana, Sfol., p. 179; of specimen 24 the posterior termi- 
nation is partially restored ; dnapaudy, Trichinopoly group. 
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Cypriuerta OtpHamiana, Stol., p. 179; in fig. 4 the posterior and inferior 
portions, in 5 only the posterior are restored from other specimens; No. 2 is 
from Alundanapooram, the other specimens from Anapaudy ; Trichinopoly group. 


Eripuyya piversa, Stol., p. 182; Vylapaudy ; Arrialoor group. 


Eripuyta LENTICULARIS, Goldf., p. 181; specimens slightly varying in shape 
and thickness; except fig. 8, which is enlarged twice, all the other specimens 
are drawn to natural size; neighbourhood of daapaudy, Trichinopoly group. 


Ertpenyta Forsestana, Stol., p. 181; Mennyoor, Arrialoor group. 


Cyrnersa Garupana, Stol., p. 170; Comarapolliam, Arrialoor group. 
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Figs. 24—27 
Figs. 28—29. 
Figs. 30—31. 


PLATE: Vit. 


CyrHErea PLANA, Sow., p. 169; No. lis from near Anapaudy, 2, from Kunanore, 
3 and 4 from Alundanapooram ; Trichinopoly group. 


Cyrn. [Catuista ] vacrniata, Sfol., p. 174; Ninnyoor, Arrialoor group. 


Cyt. [Carnista] scutpturata, Stol., p. 173; 7 and § a, side-, and front-views 
of the same specimen; 8a, somewhat more elongated variety ; from near 
Kunanore, Arrialoor group. 


Cyruerea LassuLa, Sto/., p. 171; from near Kunanore and Karapaudy, Arrialoor 
group. 


Cyr. [Catrista] minutua, Séol., p. 175; all the figures enlarged twice the 
natural size; Comarapolliam, Arrialoor group. 


Cyn. [ Catusta ] vacrans, Sfo/., p. 176; 21 and 21 a, a small specimen, enlarged 
twice the natural size; from Garudamungalum ; 22, natural size, from south of 
Garudamungalum, Trichinopoly group ; 23 and 23a from Karapaudy ; Arriatoor 
group. 


Cyru. [Caryatis] Turerputa, Sfol., p. 177; 24, coarse-ribbed variety from a calea- 
reous sandstone; 25 and 26, finer ribbed or striated variety from an earthy 
brownish limestone ; Odium, Ootatoor group. 


Cyru. (Caryatis] TeLucensis, Stol., p. 177; 28, Garudamungalum, Trichinopoly 
group ; 29, Comarapolliam, Arrialoor group (the concentric striation in fig. 29 
should be a little finer). 


Cyru. [Cattista] piscorpauis, Stol., p. 175; fig. 31 has been partially restored 
according to the shape of the other valve ; Ninnyoor, Arrialoor group. 
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PLATE VIII 


Cyrerea [Caryatis] rvrercisa, Stol., p. 178 ; 1-1 a, side-, and front-views ; 2-2, 
side- and upper views ; both figures are taken from only partially perfect speci- 
mens ; near Kunanore and Alundanapooram, Trichinopoly group. 


Isoarca GrBBa, Stol.; Parally, Ootatoor group, vide postea, fam, ARCIDZ. 


VeNtELLA [VENILICARDIA] oOBTRUNCATA, Sfo/., p. 196; all figures in natural size ; 
4, 5, 6 are from Vylapaudy, Arrialoor group ; 7,8, 9 from near Serdamungalum, 
Trichinopoly group. 
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PLATE IX. 
Fig. ... 1. Cyprina cristata, Stol., p. 198 ; drrialoor, Arrialoor group. 


Figs. 2—8. Cyprina Forpestana, Séol., p. 197: different views of 
size; from east of dnapaudy, Trichinopoly group. 
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PLATE X. 


Cyprina [Crcarrea] corptatts, Sfo/., p. 199; figures in natural size; Serdamun- 
galum, Trichinopoly group. 


Goutpia PLANISSIMA, Ford., p. 289; Monglepaudy, Ootatoor group. 


Goutpta riconoipEs, Sfol., p. 290; different varieties, all in natural size ; east of 
Anapaudy, Trichinopoly group. 


Opis rupLeta, Sfol., p. 288; 9,a cast, natural size; 10, a perfect shell, twice the 
natural size ; Odium, Ootatoor group. 


Optsoma Grinitz1ana, Sfol., p. 288; side-, front-, and inner views of the right 


valve with the umbo and the posterior margin somewhat imperfect; JJora- 
viatoor, Ootatoor group. 


Grorrtanta sucosa, Ford., p. 289; Odium, Ootatoor group. 


Carpita Jaqurinoti, d’Ord., p. 290; figs. 18 and 21 are taken from the same speci- 
men; Ninnyoor, Arrialoor group. 
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PLATE XI. 
Fracum precurrens, Stol., p. 222; North of Odium, Ootatoor group. 


Carpium [Tracuycarvium] 1NcomptuM, Ford., p. 216; 4, a front-view, com- 
posed of two different valves; in 5 the surface of the valve is greatly worn off ; 
6 and 7 are perfectly preserved specimens; 38, 4,5 are from Serdamungalum ; 
6 and 7 from Auapaudy ; Trichinopoly group. 


lon) 


Carpium [Acanruocarpium] puLLATUM, Séol., p. 218; 10 is a right valve, en- 
larged twice the natural size; 8, 9a, 10 are from Anapaudy ; 9 is from Vyla- 
paudy, with the granulations on the ribs greatly worn off ; Zrechinopoly group. 


Carpium [Tracuycarpium] EXxULANS, Séol., p. 216; all figuresin natural size ; 
from near Arrialoor, Arrialoor group. 


Carpium [? PecruncuLus] scropicuLatuM, Stol., p. 219; side- and front-views of 
a left valve, thrice the natural size; Garudamungalum, Trichinopoly group. 


Carpium [TracHycarpium] propuqrum, Sow., p. 217; 16, side-view; 16a, front- 
view of another specimen, the right valve partially restored from fig. 16; Kolo- 
ture, Ootatoor group. 
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PLATE XII. 


Prorocarpium aurum, Ford., p. 221; two different valves from Monglepaudy, 


Ootatoor group. 
ProrocarDiuM BIsEcTUM, Ford., p. 221; Monglepaudy, Ootatoor group. 
Prorocarpium PonpICHERRIENSE, @’Ord., p. 220; Anapaudy, Trichinopoly group. 


ProrocarDIUM HILLANUM, Sow., p. 219; 8 and 9, young specimens showing a 
thinner and thicker variety ; from dAnapaudy ; 10, a rather inflated shell laterally 
with very strong concentric and posteriorly with radiating ribs; North of Serda- 


mungalum, Trichinopoly group. 
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PLATE XIII 


PROTOCARDIUM HILLANUM, Sow., p. 219; 1 and 3, from north of AlunJanapooram, 
2, from near dnapaudy ; Trichinopoly group. 


TRAPEZIUM sp. ind., p. 196; side- and umbonal-, views; north of Serdamungalum, 
Trichinopoly group. 


Morretia exieua, Stol., p. 253; side-, front-, and internal-, views of a right valve ; 
Olapaudy, Arrialoor group. 


Carpium [Crrastoperma] PILATUM, Sfol., p. 218; 6 and 6 a, side-, and front-, views 
of a left valve, with the shell surface only partially preserved; 7, inner side 
of a small left valve; the sides of this are completed from the other specimen ; 
Ninnyoor, Arrialoor group. : > 


PROTOCARDIUM DELICATULUM, Stol., p. 220; side-, front-, and inner-, views of a 
right valve, the posterior lower portion of which is restored; Shutamungalum, 
? Arrialoor group. 


Lucina [Cycias] THntonata, Sfol., p. 257; 9, 9a, left and right valve, and 9 4, 
the two placed beside each other in front-view ; Ninnyoor, Arrialoor group. 


Corsis oBLonaA, Sfol., p. 255; side-, inner-, and front-, views of a left valve; Nin- 
nyoor, Arrialoor group. 


Corsis rypica, Sfol., p. 254; inner-, outer-, and front-, views of the two valves; 
Ninnyoor, Arrialoor group. 
Lucina rauiax, PMorbes, pp. 256 and 257 ; Moraviatoor, Ootatoor group. 


Lucrna unpata, Stol., p. 257; side-, and front-, views of a perfect specimen; 
south-east of Arrialoor, Arrialoor group. 


Lucina FALLAX, Forbes, p. 256; three elongated and compressed varieties; 15 and 
16 are from Moraviatoor, Ootatoor group; 17 is from Ninnyoor, Arrialoor 


group. 
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PLATE XIV. 


1—2. Lucia [Copaxra] percrassa, Sto/., p. 255; side-, front-, and inner-, vi 
two valves; in 1 @ the left valve has been drawn from a separate s 
Ninnyoor, Arrialoor group. 


ya 
%, 


Figs. 3-5 & 7,8. Lucrna ratrax, Forbes, p. 256; views of different specimens from near M 


viatoor, Ootatoor group. a 


6. Hirracus Ami1aNnvs, Stol., p. 262; side-, front-, and inner-, views of twe 


separate valves ; Str%permatir, Arrialoor group. 
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Figs. 


1—5 
Gs: 

9. 

10—12 
ee 
1418. 
16172 
18, 20, 21. 
19, 22, 23, 27 
2426 


PLATE XY. 


Lucrva [Myrrea] Arcotina, Sfo/., p. 258; side-, front-, and inner-, views of 
different specimens ; in fig. 1 the upper posterior part of the shell is restored ; 
1 and 2 are from Olapaudy, Arrialoor group ; 3, from near Andoor, Trichi- 
nopoly group ; 4 and 5, the valves of one specimen broken up in order to see 
the hinge; from Parally, Ootatoor group. 


Lucina [Myrrea] pDeEnTIGERA, Sfo/., p. 258; views of different specimens ; 
6 and 8 are from Olapaudy ; 7, from near Arrialoor, Arrialoor group. 


TRrIGONIA VENTRICOSA, Krauss, from supposed jurassic rocks of South Africa 
(vide p. 315). 


TRIGONIA TUBERCULIFERA, Sfol., p. 315; 10, front-view drawn from two 
separate valves; 11, side-view of a right valve; 12, internal view of the 
hinge of a left valve ; Coonum, Trichinopoly group. 


TRIGONIA CRENIFERA, Stol., p. 318 ; side-, and front-, views of a perfect speci- 
men; Olapaudy, Arrialoor group. 


Triconta Inpica, Stol., p. 815; side-views of both valves and front-view of 
the left one; south-east of Arrialoor, Arrialoor group. 


TRIGONIA ORIENTALIS, Forbes, p. 316; 16, inner view of a small left valve; 
17, side-view of a right valve; 17a, front view in which the left valve has 
been drawn after another specimen ; near Comarapolliam, Arrialoor group. 


Triconta MinvTA, Sfo/., p. 317; side-, front-, and inner-, views of three differ- 
ent specimens; near Arrialoor, Arrialoor group. 


Triconra SEmIcULTA, Forbes, p. 317; in 27 the outline of the valve is restored 
from another specimen; 19 is from Maithal; the other specimens from 
near Anapaudy, Trichinopoly group. 


Triconia scaBRa, Lam., p. 314; 24, 24a, and 26 are umbonal-, front-, and 
side-, views of the same specimen from near Serdamungalum ; 25, 25a, 
side-, and front-, views of a specimen from Shutamungalum ; the tubercles 
on the ribs are quite worn off; Trichinopoly group. 
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Figs. 1 & 5. 
Fig 2 
Figs j—4, 
lig. 6. 
Vigs. 7—12. 
Figs. 13—14. 
Kig Ny, 
Fig 16. 
Vig. see Ge 
Hig 18. 
Vig 19, 
Figs. 20—24, 
Fig 25. 
Fig 26. 
Figs. 27—28. 
Fig 29, 
Fig 30. 
Figs. 31—33. 
Kig . 84, 
Figs, 35—40. 


PLATE XVI. 


CorBuLa ExULANS, Séol., p. 45; 1, 14a, side-and front-views enlarged, (see pl. i, 
fig. 16) ; 5, internal view of right valve; the ends of the valve are injured, and 
the beak has been drawn a little too prominent ; near Arrialoor, Arrialoor group, 


CorBULA CANCELLIFERA, Sto/., p, 45; (see pl. i, fig. 17). 


CorsuLa parsurA, Stol., p. 44; (see pl. i, figs. 23—24) ; 4, 4a, side-, and front-, 
views of a small specimen enlarged five times the natural size; Garudumunga- 
lum, Trichinopoly group. : 


Nera mutua, Stol., p. 46; south of Parchairy, Trichinopoly group. 
Corsuta minm™a, d’Ord., p. 44; (comp. pl. i, figs. 19—22). 


CorBuLA sTRIATULOIDES, Ford., p. 43; 13,13 a, side-, and front-, views of right 
valve; 14, left valve with the shell surface imperfect; Koloture, Trichinopoly 


group. 

Nuzra vetecta, Stol., p. 46; (see pl. i, fig. 7). 

Poromya GLoBuLosa, Ford., p. 47; (see pl. ii, fig. 8). 

Poromya Lata, Ford., p. 47; (see pl. ii, figs. 8—9). 

Cormmya PErtusa, Stol., p. 77 ; (see pl. ii, figs. 12—13)., 

Puotapomya caupata, Rem., (see pl. ii, figs. 10—11). 

Saxicava TENELLA, Stol., p. 88; north of Odium, Ootatoor group. 

TeLiina [TELLINIDES] appressa, Séo/., var. p. 128; Moraviatoor, Ootatoor group. 


Puotapomya pepisutcata, Stol., p. 81, (see pl. iv, fig. 1); near Alundanapooram, 
Trichinopoly group. 


Tettina [TELLINELLA] PETRosA, Sfol., p. 125; 27, right valve double the natural 
size; the shell surface is only partially preserved on the original; 28, a some- 
what imperfect cast; Garudamungalum, Trichinopoly group. 


PuHoLaDomya conneEctans, Forbes, p. 80; original specimen of Forbes from Pondi- 
cherry, in the collection of the Geol. Soc. of London ; Valudayur group. 


Tetuina [? PeronmoperMa] scirutina, Sto/., p. 126; a perfect right valve ; twice 
the natural size; Comarapolliam, Arrialoor group. 


Cyruerea [Catuista] raBuLina, Stol.; 32 is from Garudamungalum, Trichinopol 
5) ? »p yY 
group ; the other specimens from near Odiwm, Ootatoor group. 


Cyruerea Arcorensis, Ford., p. 171; copy of the figure of Forbes’ original 
specimen, 


TrIGONIA scaBra, Lam., p. 314; specimens in various stages of preservation ; in 
35 the tubercles on the ribs are partially drawn after another, better preserved 
specimen, in order to show their character; all are from the neighbourhood of 
Anapaudy, Trichinopoly group. 
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Figs. 1—2 
Fig. 3 
Fig. 4 
Fig. 5 
Fig. 6 
Figs. 7—10. 
Figs. 1l1—12 
Fig. 13 
Fig. ten aa: 
Figs 15—16 
Figs 17—19. 
Fig. boo CADE 
Fig. pos al 


Figs. 22, 24—27. 


Fig. 560 ak 
Figs 28—30. 
Figs 31—32. 
Fig. neo CBE 
Fig. we OA 
Fig. Boy Gi 
Fig. Os 
Fig. aoe BU 
Fig. 37a. 
Fig. toss 


Fig. 289; 


PLATE XVII. 


Cyprimerta opesa, @’Ord., p. 180; 1, a cast specimen from Ninnyoor, Arrialoor 
group ; 2, copy of d’Orbigny’s original. 

Cuoristovon ? p. 141; Ninnyoor, Arrialoor group. 

Baropa [Icanorta] Ponprcuerrtensts, Pores, p. 167; view of the interior side 
of an imperfect right valve ; from Moraviatoor, Ootatoor group. 

Baropa [Icanarta] Imran, Zftel, from the Gosau, drawn in order to illustrate 
the hinge-teeth of the genus Baroda, (vide pp. 145 and 168). 

Youpra srriatuta, Ford., p. 323; view of the interior of a left valve; xorth of 
Karapaudy, Arrialoor group. 

Yotp1a optusata, Séol., p. 324; fig. 10 has been enlarged twice ; the others are 
of the natural size; Karapaudy, Arrialoor group. 

YoLpia SCAPHULOIDEA, Sfol., p. 324; 12, enlarged twice the natural size ; Comar- 
apolliam, Arrialoor group. 

Nucurana soctatis, Stol., p. 823; side-, and umbonal, views enlarged three times 
the natural size ; MWoraviatoor, Ootatoor group. 

Novcvurana, sp. ind., p. 823; Odium, Ootatoor group. 

Nucura Tamutica, Stol., p. 328; side-, and front-, views of a perfect specimen and 
inner view of the left valve; 15 is from Olapaudy; 16 from Karapaudy ; 
Arrialoor group. 

Nvcuta inperinita, Ford., p. 828; 17, a perfect specimen; the valves are only 
slightly dislodged ; from Ninnyoor ; 18 and 18a are side-, and umbonal views 
of a cast specimen, and 19 is the same side-view as 18, the specimen being 
completed with the shell surface from a few adherent fragments of the shell ; 
near Pondicherry, Arrialoor group. 

Nucuta, sp. ind., p. 329; Odium, Ootatoor group. 

Nucrvetia Giasrata, Stol., p. 347 ; side-, and front-, views enlarged four times ; 
Moraviatoor, Ootatoor group, (comp. pl. xlix, figs. 7—8). 

Nvcvta siporsata, Sfo/., p. 329; 24, 24 a, side-, and umbonal-, views of a 
perfect specimen enlarged four times; 25, right valve of a perfect specimen 
with the outer layer of the shell taken off ; 22 and 26, inner views of left valves, 
all enlarged to three times the natural size ; Moraviatoor, Ootatoor group. 

Nucwtxa orassicuta, Stol., p. 329; side-, umbonal, and inner, views of a left 
valve, with the shell perfect ; Karapaudy, Arrialoor group. 

AXINEA SUBPLANATA, Stol., p. 347 ; 28, 28a, side-, and front-, views ; the former 
should be a little more elongated and posteriorly angular near the middle ; 29, 
side-view of a flat valve ; 30, inner view of a similar valve; the angular pos- 
terior margin has not been well shown; the corrected figure is given on pl. xlix, 
fig. 10; 28 is from Shillagoody ; 29 and 30, from Olapaudy, Arrialoor group. 

AXINEHA suBAURICULATA, Forbes, p. 849 ; Kunnanore, Arrialoor group. 

AXINEA CaRDIOIDES, d@’Ord., p. 349, (compare also pl. L, fig. 8); Odium, 
Ootatoor group. 

? Cucuttza mQuata, Stol., p. 850; Ninnyoor, Arrialoor group. 

?Scapwarca CLeLLaNDI, Forbes, p. 356; side-, and umbonal, views of Forbes’ 
original specimen in the collection of the Geological Society of London ; 
Pondicherry, ? Valudayur group. 

Tsoarca aippa, Sfol., p. 849; side-, and umbonal, views of a cast specimen ; north 
of Odium, Ootatoor group ; (compare pl. viii, fig. 3). 

Arca rinistriata, Stol., p. 857; (comp. pl. L, fig. 6) ; Odiwm, Ootatoor group. 

Compare pl. L, fig. 8. 

BarBatia pucora, Stol., p. 356; Ninnyoor, Arrialoor group. 

Scaruarca Ponricertana, d’Orb., p. 355; inner view of a small specimen with 
the surface much worn away ; Shillagoody, Arrialoor group. 
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Fig. 1 
Figs,  2—5 
Figs. 6—11. 


Figs. 12 & 14. 
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PLATE XVIII. 


Scapuarca Ponticertana, d’Ord., p. 355; north-east of Serdamungalum, Arrialoor 
group. 


Triaonoarca Gatprina, d’Ord., p. 355 ; near Stripermatér, Arrialoor group. 


Macropon [Grammatopon] Japeticum, Forbes, p. 350; specimens of different 
sizes showing the distinct ornamentation of the two valves; Arrialoor, Arrialoor 
group. 


Triconoarca TricHiNopouitENsis, Forbes, p. 353; east of Anapaudy, Trichinopoly 
group. 


Triconoarca Branuinica, Forbes, p. 354; south-east of Mulloor, Arrialoor group. 
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PLATE XIX. 


1. Trrconoarca Trexvcensis, Stol., p. 852; north of Alundanapooram, Trichinopoly 
group. 


2-3, Triconoarca TricHINopoLiTENsis, Forbes, p. 353; 2,a very elongated specimen 
from north of Alundanapooram ; 3, a shorter and more quadrilateral specimen 
from near Serdamungalum ; Trichinopoly group. 


4—5. Triconoarca aBrupta, Forbes, p. 352; 4, a small nearly perfect specimen; 
5, 5a, internal and umbonal views of a large specimen ; in fig. 5 the posterior part 
of the hinge has been completed from the other specimen; both from near 
Serdamungalum, Trichinopoly group. 
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Figs. 188. 


Figs. 2, 8, 9, 10. 


PLATE XX. 
Triconoarca Brauminica, Fordes, p. 354; from near Karapaudy, Arrialoor group. 


Triconoarca TrIcHINoPoLiteNsis, Morbes, p. 353; 2, 8, 9 are from north of 
Alundanapooram ; 10 from Serdamungalum ; Trichinopoly group. 


Triconoarca GamaNna, Forbes, p. 354; from near Poodoor, Ootatoor group, (see 
lel Lion) 


Macropon [GRramMMatopon?] DISspaRILE, @’Orb., p. 351; north of Alundana- 
pooram, Trichinopoly group. 
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PLATE XXI. 


Figs. 1—3. Ranpronires muTaBILts, S/o/., p. 241; 1, umbonal view of a specimen on which the shell 
of the lower valve has been removed; c/ is the basal portion of the lower valve, with 
the beginning of the chambered part; ¢ and 7! are the serrated hinge-teeth of the 
upper valve; m2 are the muscular scars, the upper valve is perfect ; 2, is the front- 
view of a nearly perfect specimen, showing the large umbonal area with a ridge 
along the middle; % indicates the region of the hinge; y the place of attachment ; 
3, is a short and broad specimen from which the shell of the upper valve has been 
removed ; 4 indicates the hinge region; m, are the muscular scars seated on a horse- 
shoe-shaped process, posteriorly separated by an excavation; ¢ is the cartilage 
region ; Comarapolliam, Arrialoor group. 


Fig. ... 4. Spnmrvunires mnpica, Séol., p. 242; 4, side-view of an imperfect lower valve; a 
narrow longitudinal portion of the shell is broken away, allowing the internal hinge 
rib to become visible; 4a is the top-view of the same valve in a somewhat oblique 
position, with the external foliated margin partially preserved; 4 indicates the 
region of the hinge; Odium, Ootatoor group. 
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1. Metina vauta, Stol., p. 409; a nearly complete specimen, with the valves lit 
shifted, exposing the ligamental furrows of the left valve ; Karapaudy, rr 


“Oe ¢ ; di 

group. ae Ps we 
2, Caprotina, conf. Cenomanensis, VOrb., p. 235; inner posterior-, and si , Viev 
of aright valve; Kaudoor, Arrialoor group. * 


3. Raprorites MuTABILIS, Sto/., p. 241; umbonal-, and top-, , views 0 a perfect ca 
m m, muscular scars, 4, median cavity of the upper valve, c, cartilage area 
t, hinge grooves, p ?, pallial impression ; se aes group. ae a 


4, ?Spuarvuvires wpica, Séo/., p. 242; interior of oa upper. valve ; Odium, Ootatoor 


group. ‘ ." 

? er. a 

5. CHaMa pEpLaNata, Stol, p. 235; side-, and front-, “views of an almés 
specimen ; Anapaudy, Trichinopoly group. — 
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PLATE XXIII. 
Myoconcua svBovaTa, Stol., p. 362 ; Koloture, Trichinopoly group. 
Myritus Arriaoorgnsis, Stol., p. 881 ; Comarapolliam, Arrialoor group. 


Moprota rApraTULA, Stol., p. 379; fig. 6 is enlarged to three times the natural 
size ; Comarapolliam, Arrialoor group. 


Mopiota annectans, S/ol., p. 380; Vylapaudy, Arrialoor group. 


Moprora potyeona, d’Orb., p. 378; 10, 10 a, side-, and umbonal-, views ; typical 
form ; 11, 11a, side-, and front-, views of a somewhat more elongated speci- 
men; Pondicherry, ? Valudayur group. 


Mopiota tyvica, Lord., p. 377; 12, represents Forbes’ original Mytilus cypris ; 
the other specimens are from Anapaudy, Trichinopoly group. 


Lirnopomus [Boruta] rumipura, S/ol., p. 375; (compare pl. xxxviil, fig. 13) ; 
south-east of Arrialoor, Arrialoor group. 
Lirnovomts Curta, Sfol., p. 376; enlarged twice the matural size; Odium, 


Ootatoor group. 


Lirnopomus susceyLinprica, S/o/., p. 376; a shorter and an elongated variety ; 
both enlarged twice the natural size; Odium, Ootatoor group. 
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PLATE XXIV. ; 


Moptota FLaGELLirera, Morbes, p. 379; 1, two valves of a small specimen; 
drawn from two fragments ; both are the types of Forbes’ original dese 
deposited in the Museum of the Geological Society of London ; Pondi 
Valudayur (? Arriatoor) group. 


Pinna compnanata, Sfol., p. 384; the apical portion is in both the s ocit 
restored in outline; neighbourhood of Anapaudy, Trichinopoly group. 


Pinna anata, Fork., p. 884; Anapaudy, Trichinopoly group. 


Avicuta [Mrtzacrina] nitipa, Ford., p. 404; 6, represents one of the 
specimens in the collection; 8, shows the hinge of the left valve; 
-polliam, Arrialoor group. 
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Figs. 2—3. Prva xaticosrata, Sfol., p. 385; side-, and sectional, views of two fragm 
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PLATE XXV. . = 


1. Pryna anata, Ford., p. 384; 14, is an enlarged portion of the shell surface fr 
"the lower half of the left valve ; south-east of Koloture, Trichinopoly group. 


represents an enlarged portion of the shell surface of the lower half of the E 
valve ; both specimens are from Comarapolliam, Arrialoor group. 
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PLATE XXVI. 


Psrvpomonotis [OxyToma] srmicLoposa, Svo/., p. 402; side-, and umbonal, views 
of the convex valve; Karapaudy, Arrialoor group. 


Pinna rNTuMESCENS, Sfo/., p. 385; 2, side- view of the anterior portion of a cast, 
showing the entire separation of the two halves of the left valve some distance 
from the umbo; 3, side-view of a large specimen, a cast; Odium, Ootatoor group. 


Pinna Latisutcata, S/ol., p. 885; side-, and sectional, views of a fragment, left 
valve; Comarapolliam, Arrialoor group. 


Pinna arata, Forbes, p. 389; side-, and sectional, views of a fragment, left valve ; 
from near Anapaudy, Trichinopoly group. 
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PLATE XXVII 


1—3. Tnocpramus Cripstanus, Mant., p. 405; 1, an inflated almost quite perfect speci- 
men from near Karapaudy; 2, portion of the hinge margin of a flatter left valve ; 
and 3, right valve of a flat variety: from Olapaudy, Arrialoor group. 


4—5, Inocrramus Gutnitzianus, Séol., p. 407; 4, side-view of a right valve; from 
south-east of Coonum, Ootatoor group; 5, 5a, side- and front- (or rather ventral) 
views of a left valve; from near Garudamungalum, Trichinopoly group. 


6. InocrRamus Diversus, Séol., p. 407; side- and front- (or ventral) views of a 
right valve, a cast; Anapaudy, Trichinopoly group. 
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PLATE XXVIII. 


1. Inoceramus mutreiicatus, Sfol., p. 406; side-, and ventral, views; the 
surface is mostly well preserved; west of Rae Trichinopoly group. — 


2. Inoceramus CripstaNnus, Mant., var. p. 405; side-, and front-, views ; near Mui 
Arrialoor group. 


3—4. Inoceramus stupxex, Sfol., p. 408; side-, and ventral, views of two different speci- 


mens ; south-west of Mulloor, Arrialoor group. 
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Figs. 4—5 


PLATE XXIX. 


Inoceramus LABratus, Schloth., p. 408; side- and front-views of a nearly perfect 
cast ; Monglepaudy, Ootatoor group. 


Raputa [Piaciostoma] unpata, Stol., p. 417; side- and front-views; Olapaudy, 
Arrialoor group. 


Raputa [Pracrosroma] Ooratoorensis, Sto/., p. 417 ; side- and umbonal-views; in 
3a the cardinal portion was partially restored from another specimen ; Ootatoor, 
Ootatoor group. 


Raputa [Limatuta] PerstMiuis, Stol., p. 420; 4, 4a, side-and posterior-views of a 
right valve; from Poothoor ; 5, 5a, side- and front-views of a left valve; from 
Kullay, Ootatoor group. 


Raputa [Acesta] scropicunata, Stol., p. 422; Olapaudy, Arrialoor group. 
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Figs, 2—5. 
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Fig. 8, 
Fig 9. 
Figs. 10—11 
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Fig. 13. 
Fig. . 14, 


PLATE XXX. 


Rapvuta [? Crenores] scaBerriMa, Stol., p. 421; side- and front-views; the valves 
are slightly shifted, and on the lunular region the striz and tubercles are some- 
what worn off; Olapaudy, Arrialoor group. 


Raputa [Aczsta] oprigui-striata, Forbes, p. 421; specimens of different sizes; 
in fig. 3 the spiny lamelle on the radiating ribs are much worn off; Comara- 
polliam, Arrialoor group. 


Limea OxtpHamiana, Stol., p. 423, (see also pl. xxxvi, fig. 5); Stripermatir, Arria- 
loor group. 


Rapvta scaBricuna, Stol., p. 419; Comarapolliam, Arrialoor group. 


Rapvta insienis, Sfo/., p. 418; the probable shape of the umbo is restored in 
outline; Moraviatoor, Ootatoor group. 


Rapvuta rtnteRPLicosa, Séol., p. 418; in fig. 11 the tubercles on the ribs are worn 
off ; Ninnyoor, Arrialoor group. 


Raputa [Crenores] tecta, Goldf., p. 420; side- and posterior-views; north of 
Poodoopolliam, Arrialoor group. 


Raputa [Acgsta] opriquistriata, Morbes, p. 421; the scales on the ribs are almost 
entirely obsolete ; xorth of Poodoopolliam, Arrialoor group. 


Ravvta [Crenostreon] compranata, Séo/., p. 422; side- and front-views; Cudla- 
paudy, Ootatoor group. 
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20—21. 


PLATE XXXI. 


Vora Quinquecostata, Sow., p. 437; (see also pl. xxxvii) ; specimens of various 
sizes and with a different number of smaller ribs between the larger ones; 1, 2, 
and 8 are from Moraviatoor; 4 and 6 (internal-view of the flat valve) ; from 
Odium, Ootatoor group, and 5 from Arrialoor, Arrialoor group. 


Vora tmvis, Drouwet, p. 438; 7, internal-view of flat valve; from south-east of 
Odium ; 8, from Coonum, Ootatoor group. 


Prcren [Cuiamys] ASPERULINUS, Séol., p. 432; in fig. 10 the scabrous stri# on the 
large ribs are nearly entirely worn off; the left ear and the umbo was completed 
after another more perfect specimen ; both are from Kaudoor, Arrialoor group. 


AmusrtuM suULCATELLUM, Sfol., p. 436; in fig. 12 the right ear is restored in out- 
line; fig. 17 represents a very young shell; Arrialoor, Arrialoor group. 


Precren VERDACHELLENSIS, Forbes, p. 432; left and right valves, (comp. figs. 7 
and 8 on pl. xlii) ; Ootatoor, Ootatoor group. 


Prcren [Campronecrns] curvatus, Geinitz, p. 433; right and left valves; in 


the former the radiating strize are finer than in the latter, (comp. figs. 4—6 on 
pl. xli) ; Arrialoor, Arrialoor group. 


Pecren Arcotensis, Stol., p. 432; Stripermatir, Arrialoor group. 


Prcren RapuLorpss, S/ol., p. 431; the valves of the specimen are slightly shifted; 
south-west of Mulloor, Arrialsor group. 


-> 


Geol: Surv 


45. 


S Sedgfield Lith: 


of India 


Printed at the Geol 


Surv: Office 


Calcutta. 


Fig. 


Figs. 


ko 


PLATE XXXII. 


Prcten ANAPAUDIENSIS, Stol,, p. 431; the shell surface is only partially preserved ; 
the umbonal portion has been restored from another specimen ; east of Anapaudy, 
Trichinopoly group, 


PECTEN RADULOIDES, Sfol., p, 431, (comp. fig, 6 on pl. xlii) ; fig. 2 is from Arrialoor ; 
in fig. 3 the radiating ribs are almost entirely obsolete; the specimen is from 
near Athure, north-east of Karapaudy, Arrialoor group. 


Prcten [Psrupamustum] Garupanvs, Stol., p. 435; Anapaudy, Trichinopoly group. 


AmusIUM? MEMBRANACEUM, Nil/s., p. 436; (comp. fig. 7, pl. xli), p. 435 ; Arrialoor, 
* Arrialoor group. 


Protren [Syncyctonema] opovatus, Stol., p. 435; 6, 8, and 9 are from Moraviatoor, 
7 from Odium, Ootatoor group. 


(Huxnires) Hemiprcten Anpoorensis, Stol., p, 439 ; Andoor, Ootatoor group, 
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Figs. 6, 7, 9, 10. 


PLATE XXXIII. 


Psrupo-monotis [Oxyroma] Fraxuactosa, Sto/., p. 403 ; side- and front-views of 
the flat valve; Rajah’s-Choultry, Arrialoor group. 


Avcetia parva, Stol., p. 404; 2, 2a, 20, different views of the same specimen ; 
3, flatter valve showing the anterior ear more distinct than in fig. 2a; Odium, 
Ootatoor group. 


? HemipricatTuta DetritA, S/o/., p. 452; the shell is much decomposed, and there 
are only the impressions of the strie perceptible on the surface ; Ninnyoor, 
Arrialoor group. 


SponpyLus ARRIALOORENSIS, Sfol., p. 447; upper- and side-views of a nearly 
prefect, sessile specimen; the radiating ribs on the ears are not sufficiently 
clearly shown ; south-west of Mulloor, Arrialoor group. 


SponpyLus catcaratus, Jord., p. 448; in fig. 7 the shape of the umbonal 
portion is only approximately restored; it is probably rarely developed to that 
extent, particularly when the shells are attached ; Serdamungalum, Trichinopoly 
group. 


SponDyLus suB-costuLatus, Svol., p. 449; broadly oval variety ; Moraviatoor, 
Ootatoor group. 
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Fig. 1 
Fig. 2 


Figs. 15, 16,17 & 18. 


Fig. a 20, 


Fig. ag 9 


PLATE XXXIV. 


SPONDYLUS SULCATELLUS, Sto/., p. 448; view of the smaller valve xorth of 
Poodoopolliam, Arrialoor group. 


SPONDYLUS SUB-COsTULATUS, Sto/., p. 449 ; Ootatoor, Ootatoor group. 


PLICATULA INSTABILIS, Sto/., p. 445; specimens in different stages of growth 
and development of the radiating ribs, (comp. pl. 46, fig. 3); 3—7 and 12 
are from near Arrialoor; 8,9, 10, 11, 13, 19, from near Ootacood ; 12a 
and 14 from Olapaudy ; Arrialoor group, 


PuicaTuLa muLTICOsTaTa, Forbes, p. 446; different specimens from near 
Anapaudy, Trichinopoly group. 


PLICATULA STRIATO-COSTATA, Sto/., p- 444; Shillagoody, Arrialoor group. 


PLICATULA SESSILIS, Sto/., p. 446; on the anterior side of the valve the shell 


is near the beak partially broken off; Moraviatoor, Ootatoor group, (comp. 
pl. xlvii, figs. 5—7). 
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PLATE XXXV. 


Figs. 1—4. Exocyra susorsicunata, Lam., p. 462; specimens slightly varying in ; 
and in the form of the beak ; 1 and 3 are from Puravoy ; 2, from Poode 
4, from Monglepaudy, Ootatoor group. 


Fig. . «4. 5. GnypHma Poopoorsnsis, Stol., p. 464; Poodoor, Ootatoor group. 


Figs. 6—12. Exocyra osrracina, Lam., p. 459; figs. 6, 8, 10, 11 are larger or lower 
valves; 7, 9, and 12, different views of upper valves; except 9 and 12, 
which are from Vadore, all the other specimens are from near Arrialoor, . 
Arrialoor group. 
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PLATE XXXVI. 


Figs. 1—4. Exoayra ostracina, Lam., p. 459; 1, 1a, inner- and anterior- views of the flat 
valve; 2, side- and posterior-views; both from near Valore; 3, view of the 
flatter valve of a large specimen from near Arrialoor ; 4, a nearly perfect spe- 
cimen, but the shell surface on the convex valve is much worn down; from 
near Kaudoor, Arrialoor group. 


Fig. .. 5, Liwga Otpnamiana, Stol., p. 423; enlarged side- and inner-views of a specimen 
from Stripermatir, Arrialoor group. 


Fig. ... 6. RapvLa sp. INDET., p. 419; views of two imperfect valves from a grey sandstone ; 
south-east of Arrialoor, Arrialoor group. 


Fig. ... 7, Exocyra uattotorpea, Sow., p. 458 ; 7, view of the smaller valve; 7 a, side-view ; 
74, view of the larger valve; only the inner lamin of the shell are on both 
valves preserved ; Ootatoor, Ootatoor group. 
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PLATE XXXVII. 


Figs. 1—8. Exocyra watiotomEa, Sow., p. 458; 1, a large specimen with only the inner 
layers of the shell preserved; 2, a smaller specimen with the ridge-like 
elevation of the larger valve placed rather near the central line; 3, inner 
view of a flat valve; Ootatoor, Ootatoor group. 


Figs. 4—9, VoLa QuinquzcosTaTa, Sow., p. 437; 4, a specimen from Arrialoor, with four 
intermediate ribs throughout; 5 and 7, are from Comarapolliam, with three 
intermediate ribs in between the four median larger ribs, and with four inter- 
mediate ribs at the sides; 6, from near Odium, partially with three, partially 
with four unequal intermediate ribs; 8, from near Andoor ; in one place only 
with two large intermediate ribs, in the middle with three unequal ones, at 
the sides with four unequal ones; 9, from Comarapolliam with three inter- 
mediate ribs; 4, 5,7, and 9, are from Arrialoor; 8, from Trichinopoly, and 
6, from Ootatoor, the three localities representing the three groups into which 
the South Indian cretaceous deposits have been divided. 
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PLATE XL. 


Exoeyra costata, Say, p. 461; 1, is a large fragmentary lower valve, which was 
attached laterally with a broad surface ; 2, another fragmentary valve attached 
only at the beak; 3, view of a closed specimen, but the surface of the shell 
is very much worn off; Poodoor, Ootatoor group. 


RavUwLa sp. INDET., p. 418; Penangoor, Ootatoor group. 


Raputa [? PLaciostoma] rNTERPUNCTATA, Stol., p. 417; north-east of Ootatoor, 
Ootatoor group. 


Prcten ANAPAUDIENSIS, Sfo/., p. 431; type specimen of Forbes’ Pecten obliquus. 


? Hemipticatuta perrita, Stol., p. 452; a fragmentary valve with the shell 
surface much worn off, (comp, fig. 4, pl. xxxiui) ; Ninnyoor, Arrialoor group. 
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PLATE XLI. 


Exoayra costata, Say, p. 461; inner-view of the same specimen as 
pl. xl, figs. 1 and 2. 


Exoeyra Tamurica, Stol., p. 462; Arrialoor, Arrialoor group. 


Prcten [Campronectus] curvatus, Geinitz, p. 423; 4 and 5, views of 
and left valves enlarged twice, the radiating strie being in the former t 
than in the latter; 6, front-view outlines of the two valves; both spe 
are from Garudamungalum, Trichinopoly group. 


AmusiumM ? mempranaceum, Nil/s., p. 436 ; right and left valves; the shell-sur 
is not perfectly preserved in either of them; Arrialoor, Arrialoor group. 


Amustum ttustrE, Stol., p. 436; side- and front-views; the latter in ou! li 
Arrialoor, Arrialoor group. 
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PLATE XLII. 


Exocyra TAMULICA, Sto/., p. 462; interior view of the larger valve; near Arria- 
loor, Arrialoor group. 


GRYPHHA VESICULARIS, Lam., p. 465; 2, back- and inner-views of a larger.valve, 
having been attached with a large umbonal portion; Ninnyoor ; 3, view of the 
interior of a small valve, and 4, back-view of an elongated larger valve 
Arrialoor, Arrialoor group. 


Prcren [Synoycronema] Srvarcus, Sto/., p. 435; an imperfect right valve; 
north of Odium, Ootatoor group. 


Pacten raputorpes, Stol., p. 431; side-view of the right valve of a a 
perfect specimen, corrected figure of fig. 2 on pl. xxxii. 


Proren VeRDACHELLENSIS, Forbes, p. 432 ; a right and left valve; in the former 
the radiating ribs are thinner than in the latter ; Odiwm, Ootatoor group. 


GrypHma ARRIALOoRENSIS, S/ol., p. 464; view of the smaller valve of a nearly 
perfect specimen and anterior view ; Arrialoor, Arrialoor group. 
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PLATE XIIII. 


1. GrypHma vusicuLaris, Lam., p. 465; inner- and front-views of an old, but 
fragmentary valve; Comarapolliam, Arrialoor group. 


2. Gryruma Ariana, Sfol., p. 465; an old shell, upper- and front-views; the shell 
was attached by an oblique, flat surface at the side of the umbo; Comara- 
polliam, Arrialoor group. 


3—7. Ostrea [Atectryon1a] Arcorensts, Sto/., p. 471; specimens of various shapes ; 


3, 3a, 3, side,- inner- and front-views of an upper valve which was probably 
attached to a branch of a tree or a stem of a coral; 4, 4a, lower valve attached 
by a large umbonal portion ; 5, lower valve, with a very small place of attach- 
ment; 6, lower valve, inner-, side- and front-views; place of attachment 
imperfect ; the costulation extends up to near the beak; 7, 7a, 74, upper 
valve, side-, inner- and posterior-views ; from near Arrialoor, Arrialoor group. 
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PLATE XLIV. 


j—3. GryrpHma artana, Séol., p. 465; 1, view of the larger valve 
specimen which is represented in fig. 2, pl. xliii; 2, inner-view 
valve; 8 inner-view of the upper valve; Comarapolliam, Arrialoor g 

4, 


. 


4. Osrrea Zrrrevsana, Stol., p. 473; Vylapaudy, Arrialoor group. 


5. Pxrcren [Cutamys] asperuninus, Séol., p. 432; 5a, shows the striation 
ribs, and 54, their relative strength in outline; Chokanadapooram, 
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PLATE XLY. 


Figs. 1—6. Osrrea acuTirostris, Nil/s., p. 471; 1, a young perfect specimen; 2, 2a, lower 
valve; 3, 8a, upper valve; 4, the same and a lower valve in their natural 
position ; 5, a larger upper valve; the surface about the beak rather corroded ; 
6, a flat, but very thick, lower valve; all from near Arrialoor, Arrialoor group. 


Figs. 7—12. GrypHma vesicuLaRis, Lam., p. 465; specimens of various shapes and sizes; 
7, 9, 10, 12 represent lower, or larger, valves; 8 and 11 are upper, or smaller, 
valves ; all from the coarse sandy beds at Comarapolliam, Arrialoor group. 


Figs. 13-14, GrypHma ARRIALOORENSIS, Sfo/., p. 464; a young and a more fully grown speci- 
men, both perfect; Arrialoor, Arrialoor group. 
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PLATE XLVI. 


Ostrea [Atgectryonta] pituviana, Linné, p. 466; 1, 1a, 14, three views of a 
perfect specimen, the large valve was attached at the umbo with a large con- 
cavity ; 2, view of the lower valve which was grown to a rough surface nearly 
by the whole face of the valve; 2a, posterior-view of the same specimen ; 
1, from near Serdamungalum ; 2, from Anapaudy, Trichinopoly group. 


PLicaTULA INsTABILIS, Sfo/., p. 445; corrected figure of the specimen represented 
in fig. 8, pl. xxxiv. 


Ostrea [ALECTRYONIA] CUPELLOIDES, Sto/., p. 467; 4, 4a, 44, anterior-, back- 
and inner-views of a lower valve; Arrialoor, Arrialoor group. 


Puicatuta muLticosrata, Forbes, p. 466; 5, a specimen with a small place of 
attachment and very numerous, scabrous ribs; from near A/undanapooram ; 
6, 6a, views of upper and lower valves, broadly attached and much depressed ; 
from near dnapaudy, Trichinopoly group. 
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PLATE XLVII. 


Figs. 1—2. Ostrea [ALECTRYONIA] DILUVIANA, LTinné, p. 466; 1, a lower valve, with un- 
equal sharp ribs, the median one the largest ; 2, upper valve; near Serdamun- 
galum, Trichinopoly group. 


Figs. 3—4. Osrrea [ALEcTRYonrA] uneuxaTa, Schloth., p. 470; 3, inner-view of an upper 
valve; 4, back-view of an upper valve with the terminal portion detached ; 
4.a,* posterior-view of the larger portion of fig. 4; Ootacod, Arrialoor group. 


Figs. 5—7. Pxicatuta seEsstiis, Sfol., p. 446; 5 and 6, views of lower or attached valves, 
with the shell surface mostly well preserved ; from near Moraviatoor ; 7, view 
of lower valve and of the posterior side of a specimen with the shell-surface 
nearly entirely worn off; from Ootatoor, Ootatoor group. 


* Referred to in the text on p. 470 as fig. 5. 
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PLATE XLVIII. 


Ostrea [ALEcTRYONIA] PEcTINATA, Lam., p. 469; 1, 1a, side- and posterior- 
views of a perfect specimen; 2, 2a, inner- and outer-views of the umbonal 
part of a right valve; Poodoopolliam, Arrialoor group. 


Ostrea [ALECTRYONIA] AMORPHA, Sow., p. 468; a very imperfect specimen on 
a piece of sandstone ; from near Serdamungalum, Trichinopoly group. 


PLicatuLa sEptEMcostata, Ford., p. 447; copy of Forbes’ original figure of a 
Pondicherry specimen ; ? Valudayur group. 


Ostrea [Atxucrryonia] cartnata, Lam., p. 468; 5, inner-view of a fragmentary 
right valve, and 5a, posterior-view of a portion of the same in order to show 
the tubercles on the ribs; near Veraghoor, Trichinopoly group. 


ExoGyra cCaANaLicuLata, Sow., p. 463; 6 and 7, lower valves; from near 
Ilpagoody ; 8, upper valve, natural size, and enlarged ; north-east of Odium, 
Ootatoor group. 


Awomia vartata, Sfo/., p. 479; 9, a round valve with the shell-surface very 
much worn off; 10-12, specimens of various shapes; Comarapolliam, Arrialoor 
group. 
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PLATE XLIX. 


Ostrea [AtuctryonrA] carinata, Lam., p. 468; 1, 1a, outer- and inner-views of 
a perfect right valve, much corroded at the beak ; 2, outer-view of a left valve ; 
2a, inner-view of the umbonal portion of the same; Coonum, Trichinopoly 
group. 


Ostrea TeLucensis, Stol., p. 472; right and left valves, and 4a, posterior-view 
of fig. 4; Comarapolliam, Arrialoor group. 


Axinea LayicuLa, Stol., p. 348; 5, from drrialoor; 6, from Pondicherry ; 
Arrialoor greup. 


Nuctnetna Guaprata, Stol., p. 847; side- and inner-views of a right valve, 
enlarged ; Moraviatoor, Ootatoor group. 


AXINEA ALTIUSCULA, Stol., p. 848 ; worth of Poodopolliam, in a yellowish coralline 
limestone ; Arrialoor group. 


AXINEA SUBPLANATA, Stol., p. 347; corrected view of fig. 30 on pl. xvii. 
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PLATE L. 


Ostrea TrtucEnsis, Stol., p. 472; inner-views of the valves represented in 
figs. 8 and 4 on pl. xlix. 


THRTIRONIA IGNOBILIS, Stol., p. 485; cast of a left valve, side- and posterior- 
views ; Pondicherry, ? Valudayur group. 


Pinna consosrina, @’Ord., p. 885 ; copy of d’Orbigny’s original figure. 
GrERVILLEA SOLENOIDES, Defr., p. 409 ; copy of d’Orbigny’s original figure. 


Anca FitistriaTa, Stol., p. 357; corrected view of the type specimen represented 
in fig. 37, pl. xvii. 


TRIGONOARCA GAMANA, Forbes, p. 854; side- and umbonal-views of a perfect 
specimen ; Poodoor, Ootatoor group. 


AXINEA CARDIOIDES, d’Orb., p. 349 ; Pondicherry, Ootatoor group. 


BaRBATIA DIATRETA, Sfol., p. 357 ; side- and umbonal-views of a specimen with 
the shell surface only partially preserved ; Veraghoor, Trichinopoly group. 
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